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This one looked great...on paper 


Tor all its nine wings and eight engines, the 
| 25-ton “Epocha,” built over 30 years ago by the 
Caproni Brothers, never got off the water. It might 
have — but it was destroyed by fire before the first 
test flight. Success or failure? The world will never 
know. Yet multiple wing types, favored by many 
early designers, are just memories now —left far 


behind in the competitive struggle for existence. 


Competition is a mighty strong force today. Be- 
cause of it, manufacturers everywhere are seeking 
new ways of improving product quality and cutting 
manufacturing cost. That’s where we come in. For 
precision finishing on Heald machines can often 
make substantial savings in production time —he!p 


build a better, longer-lasting product, too. 


Your Heald precision finishing specialist will be 


glad to show you how the latest developments 
automation, way-type and transfer Bore-Matic: 
new grinding methods and interchangeable toolin; 


can be applied to advantage on your production lin 


Competition is wonderful if you’re ahead of 
Our business is to help keep you there. That’s w 
Ir Pays To Come To HEALp. 
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Internal and Rotary Surface HEALD Bore- Mati 


Grinding Machines 


THE HEALD MACHINE COMPANY 


WORCESTER 6, MASSACHUSETTS 




















Offices in Chicago * Cleveland * Dayton 


Detroit * Indiancpolis * New York 
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WHEN A STRAIGHT MINERAL OIL was used to lubricate 


the ways, an 0.0008” jump at frequency of 2.74 cycles 
per second was noted. 


TEST PROVES SUNOCO WAY LUBRICANT} 


WHEN SUNOCO WAY LUBRICANT was used on the ways, 


the jump was too small to measure, proof that this 


medium stops slip-stick motion. 


ENDS SLIP-STICK TABLE MOTION 


How effectively Sunoco Way Lubricant stops 
slip-stick table motion is graphically illustrated 
by these oscillograms. The pattern on the left 
was made with a straight mineral oil as the 
lubricant; the other was made with Sunoco 
Way Lubricant on the ways. Both patterns are 
magnifications of changes in rate of table travel 


and were obtained under identical conditions. 


You can stop slip-stick table motion, protect 


the ways, get better surface finishes, cut pro- 


duction losses with Sunoco Way Lubricant. Try 
it in your shop. For more information, call you 


nearest Sun office or write SuN Or. CoMPAN* 
Philadelphia 3, Pa., Dept. TE-9. 


INDUSTRIAL PRODUCTS DEPARTMENT 


SUN OIL COMPANY 


UNOC 


PHILADELPHIA 3, PA. « SUN OIL COMPANY LTD., TORONTO & MONTREAL 


Refiners of the famous Blue Sunoco Gasoline and Dynalube Motor Oils 


Clar 


Ric! 


Stal 


Rol 


Mic 


Fay 











Alar onrad 


Executive Secretary 


Alas Putnam 
Publishing Manager 


Editorial 


John Creve 
Editor 
Ralp! Eshelman 
Associate Editor 
Robe . Wason 
Associate Editor 
Dorothy J. Taylor 
Assistant Editor 
Alfred K. Abbott 
Assistant Editor 
Nancy L. Morgan 
News Editor 
Edith R. Saunders 
Assistant News Editor 
Michac! Babala 
Art Editor 


Business 


Clarence T. Etter 
Advertising Manager 
10700 Puritan Ave. 
Detroit 38, Mich. 


Austin G. Cragg 
Eastern Advertising Mér. 
400 Madison Avenue 
New York 17, N. Y. 
Richard E. Cleary 
Ohio Advertising Mér. 
Commercial Bank Bldg. 
Berea, Ohio 
Stanley F. Girard 
Western Advertising Mgr. 
540 North Michigan Ave 
Chicago 11, Ill. 
Robert E. Ahrensdorf 
Pacific Coast Adv. Rep. 
1140 Wilshire Blvd. 
Los Angeles 17, Calif. 
Michael Jakesy 
Production Manager 
Fay H. LaRoue 
Circulation Manager 


THE TOOL ENGINEER 


Executive & Editorial Offices: 
10700 Puritan Ave. 
Detroit 38, Mich. 


Publication Office: 
239 E. Chicago St. 
Milwaukee, Wis. 


THE TOOL ENGINEER is published 

n the interest of the members of 
American Society of Tool Engineers. 
fred as second class matter, November 
47, at the post office at Milwaukee, 

l, under the Act of March 3, 

Yearly subscription for members, 
$2.00. Non-members, $6.00. Canada, 
$6.5 all other countries, $8.00 per 
year. Copyright 1954 by the American 
Socety of Tool Engineers. 


QO & 


Wis 





i & Fes. % - 


Teamwork Proves Effective 


Without the cooperation of top management, the tool engineer can- 
not bring to fruition his ideas for improving production. No matter 
how effective his plans may be for producing a better product at a lower 
cost, they are but dreams unless implemented by the necessary appropri- 
ation for capital expenditure. Likewise, unless the men in the shop 
recognize that improvements also benefit them, plans may be thwarted 


through the labor union—even to the point of sabotage. 


An enlightened management invests in the future through well 
planned capital expenditures and keeps faith with the shop man by 
fair play. Also, it shows him that what is good for the “economy” is 
good for him personally. Industrial history is full of sad experiences 


where this was not done. 


Recently, the Kaydon Engineering Corp., a manufacturer of bear- 
ings, demonstrated how effective teamwork can actually be. Faced 
with the desire of obtaining: a large contract in a highly competitive 
field, management met with the union to discuss the necessity of cost 
reduction. The contract would mean the employment of 100 men for 
one year. Careful analysis by tool engineers disclosed that over $1 
million would be necessary for machine tools, equipment and special 


tooling to assist in reducing costs 


The union found that with increased efhciency, lower scrap and 
less rework the earnings of the employees would not be reduced even 
though the price of the product was. After several months of experience 
with the new tools and rates, everyone is completely happy with the 
results. This illustrates how effective cooperation and teamwork can 


be and may well serve as a model for other companies 
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DIAL SNAP GAGES © @y —aaeaa 


Use, 











PARALLELISM PRESERVED —— 
STANDARD’'S new PARALLOC Dial Snap i _—" a4 


Gages introduce a new type of locking 
mechanism which maintains remarkably 
close parallelism between the anvil faces. 
Ordinary locking. mechanisms tend to dis- 
tort a portion of the frame in a way which > 
swings the pin faces out of parallelism to a | BACKSTOP faced 
degree which is substantial in relation to | with nylon cushion 
close tolerances. In PARALLOC, the metal —— 0-1 
is merely squeezed along the line of the pin ha 

axis, leaving the parallel condition undis- 
turbed throughout successive relockings of 
the anvil. You can rely on paral- > 






used to | 
range of 
dicator as 
desired. 





































































lelism with PARALLOC! > P| 

/ INSULATED 
All gages have tungsten —— ? GRIPS pre. 
carbide faced anvils, feos vent hand 
\ warmth from 
influencing 
PATENTED gage accu- 

racy. 

















"D' (Direct) TYPE 


8 SIZES, each with 1” range, 
cover overall range 0” to 8” 








* PARALLELISM of anvils maintained, unaffected by tight- 
ness of clamping. 








* CHOICE OF INDICATORS... any AGD indicator in sizes 
1 or 2, with desired dial graduations. 


* TRIPLE PROTECTION; Protective indicator guards; ‘’Cap- 
stan” sleeve acts as stop to keep gaging plunger within 
range of indicator, preventing distortion of indicator 
mounting; STANDARD’s fully shockproof mechanism 
within indicator protects gears from damage. 


* ANVILS OVERHANG frame slightly to allow gage to be 
entered into narrow places and close to a shoulder. 













t |’ ’ 
(Lever) 
TYPE 


8 SIZES, each with '2” range, 
cover overall range 0” to 4” 


INDICATOR POSITION permits easy entry 
















of gage into narrow recesses. Advan- p oad ba Ady 
t ly placed f b . 
ageously placed for observation. “NEWS”, de- 
FULLY ENCASED MOVEMENT AND IN- scribing these 
DICATOR protected against accidental and other new 


CLIP-ON STAND holds gage firmly up- ee. 


| 
| damage. STANDARD de- 
right. 
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THIS ORDER WAS SHIPPED 


ae THE | 
| SAME DAY 
IT WAS RECEIVED 








MEMO TO: 


Buyers of Collets, Feed Fingers and Pads 





Hardinge delivers from stock, quality items 
that give top performance at low cost. 


Send your orders for Collets, Feed Fingers and 
Pads to Hardinge. Watch for packing lists and 
invoice with the slogan imprinted 

“This order was Shipped the 

SAME DAY it was Received.” 
These imprinted forms are symbols 
of the services from Hardinge that 
await your orders. 


Large stocks are maintained in the 
following distribution centers: 
Hartford, New York, Philadelphia, 
Baltimore, Elmira, Detroit, Dayton, 
Chicago, St. Louis, Minneapolis, 
Los Angeles, San Francisco. 
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The Results You Need 
Here are the four 


inciplesof Wint 
in hole-accuracy ~3 7 
manufacture that 
result in Balanced 


and long life nee 







are realized from 












Taps by Winter 
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EXACT FLUTE SPACING 


UNIFORM 
FLUTE CONTOURS 


PRECISION CHIP. | 
DRIVER CONTOURS 


ACCURATE AND ~ 
CONCENTRIC CHAMFERS 


% ae ar. Te ' 
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Division ot National Twit Drill & Tool Co. : 
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END MILLS 
can do work 
not possible with 
any other tools 


—and National offers you End Mills for 
almost any need, available from stock. All Bat: i apie ae ‘ 


have the famous National cutting edges. SO Puke ier", 












They'll give you smooth operation and long 


ete 


life. 


NATIONAL TWIST DRILL 
AND TOOL COMPANY 


Rochester, Michigan, U.S.A. 


Distributors in principal cities. Factory Branches: New York 
Detroit * Chicago * Dalles * San Francisco. 
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THE NO. 32C LANDMACO 
For Cutting large Diameter Threads 


Pai 4 ~ A 
"i 1% me 
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HARDENED and GROUND WAYS-WIDE SPEED RANGE-60% MORE GRIPPING POWER-6* CAPACITY 


A New LANDMACO Threading Machine with many improvements and new design 
features has been developed for heavy-duty precision threading on large diameter work. 
The first installation of this mew LANDMACO is shown threading ‘“Unbrako” Screw 
Products of TS4140 steel at the Standard Pressed Steel Company, Jenkintown, Pa. 11/2" 
diameter 12 pitch UN threads are being cut 2 29/32” long to a Class 3 fit. 
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The carriage front, based on a new. principle, in use. Three pairs of speed change gears pro 
assures proper work alignment under gripping vide twelve spindle speeds ranging from 9 to 152 
pressure and gives 60% more gripping efficiency. revolutions per minute. 

Heavy hardened and ground rectangular ways This machine is equipped with either the 4 
firmly guide and support the carriage. Standard Rotary Head or the new 6” (6-chaser 
Lanco Head. It will cut bolt threads from 1 2 

A single gear shift lever is provided for a 6%3"’ in diameter, and pipe threads from 1” to 6 
rapid speed change of 25 for any given spindle in diameter. Maximum thread length is 29” 
speed as determined by the speed change gears leadscrew and 30” without leadscrew. 

For more complete information on this new LANDMACO Threading Machine, write for Bulletin #H-45. 381-2 





LANDIS Machine COMPANY - mame 
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: Gisholt Machine Company ; 

Madison 10, Wisconsin 1 

! 

j ! Please send my copy of the catalog describing the Gisholt ! 

ga : No. 12 Hydraulic Automatic Lathe. : 

: a be I i 
=—_ = : Par ccticbsctiensseeeeekelunenees (cere e rer rrr : 
Madison 10, Wisconsin 
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TURRET LATHES « AUTOMATIC LATHES Pi cicisevsddceesonbagcadvsedss enhances sedssueesuneees i 

: I 
SSUPERFINISHERS + BALANCERS + SPECIAL MACHINES | ere ET es eee WRepiccarcccncinbi } 
en = = ad 
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What makes this machine so popular? 





It’s the simple basic application of hydraulic 
principles— perfected through the years. It’s a 
single spindle machine that handies all classes 
of work—holding with a chuck or an arbor, 
with fixtures, or with a work driver for 
between centers. Front carriage alone will 
perform 14 different cycles. Independent rear 
slide can be positioned at any angle to the 
work. Feeds are infinitely adjustable...not 
limited by cams. Here’s the versatility, the 


THE GISHOLT ROUND TABLE 
represents the collective experience of 
specialists in the machining, surface- 
finishing and balancing of round and 
partly round parts. Your problems are 
welcomed here 








GISHOLT 
NO. 12 HYDRAULIC 
AUTOMATIC LATHE 


rw 


speed, the automatic cycle, and the easy change- 
over that mean big savings for scores of users. 
Why not for you? 


If you have parts up to 12” to produce at 
lower cost, look at the Gisholt No. 12 Hydrau- 
lic Automatic Lathe. Call your Gisholt repre- 
sentative. Or write us. 


This new catalog will show you why. 


All operating features are clearly 
described, fully illustrated. Here, too, 

are 28 different jobs to show many 
classes of work and tooling possibilities. 
Write for your copy. 





























2000 horse power 
Fairbanks-Morse motor 
shafts are now being 
rough and finished 


turned in 2! ., hours 





SREY AIIM, On 


floor to floor against a 






former time of 9 hours 





per shaft. 
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THE AMERICAN TOOL WORKS CO. 


Fairbanks, Morse & Co., 
Beloit, Wisconsin, is really 
putting the payroll dollar to 
work with its new 20 inch 
““AMERICAN”’ Heavy Duty 
All-Hydraulic Duplicating 
Lathe. 


With production costs constantly reaching new peaks, 
industry simply can’t afford to ignore such savings 
from modern equipment. Where else could such a 
magnificent return upon an investment be secured, 
and how else can costs be lowered to meet an 


increasingly competitive market? 


More production per man hour is the answer and 
the only answer to prohibitive costs—modern, high 
production machinery is the answer to greater 


production per man hour. 


Put your payroll dollar to work for greater profits 
with “AMERICAN”. 


Bulletin No. 35 shows many 
examples—it’s yours for the 
asking. 
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That is why you can Send us your specifications 

° | and let our engineers recom- 

Specify POPE Spindles mend the one best Spindle for 

with confidence the job you are going to do. 
No. 100 


Specify p 1 p E POPE MACHINERY CORPORATION 


PRECISION. SPINDLES 
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ow ven emane SITIO 
by [GIID| BROACHING . 


far superior to any finish ever before obtainable . . . R 
and 400% increased tool life! Ws, > 


The reason? .. . smoothness of operation 
through the ELECTRO-MECHANICAL DRIVE 




































This machine is massive, 
weighing something over 
30 tons without tools. 
Slides are unusually heavy. The main 
drive gear, powered by a constant torque 
variable speed D.C. Motor, drives the broaches 
so smoothly that you not only get an amazing 
finish but increased tool life as well. 





for HIGH PRODUCTION 
BROACHING 


of these and other parts, you should get all the facts on this 
newest LAPOINTE Electric Drive Broaching Machine. 





WRITE FOR BULLETIN DRVE- 5 . ‘ 


This LAPOINTE Double Ram Vertical 
Electro-Mechanical Drive Broaching 
Machine is producing a remarkably 
fine finish on S 816 steel plus 4 to 5 
times greater tool life for one of 

the lorgest manufacturers of 

jet blades and buckets. 


View during assembly 





THE |LAPOINTE| MACHINE TOOL COMPANY . 


“= HUDSON, MASSACHUSETTS e« U.S.A. LAPOINTE 
In England: Watford, Hertfordshire Yes 





THE WORLD'S OLDEST AND LARGEST MANUFACTURERS OF BROACHING MACHINES AND BROACHES 
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FEATURES NEW 


Ordering Method 
Plus KING SIZE Selection 





American’s 3-D simplifies ordering drill jig bush- 
ings — eliminates confusing code numbers. No 
need to search through many pages — Amer- 
ican’s catalog shows all of their KING SIZE selec- 
tion of ASA and American Standard types of 
sizes on two facing pages. (50% of your specials 
are now American’s standards.) All you have to 
do is order 1—1.D.; 2—O.D.; 3-——LENGTH. 


Order American Drill Bushings the 3-D way 
... from our fully stocked distributors located in 
every major area throughout the U.S. You can 
get the right drill jig bushing when you want it! 


MERILL BUSHING CO. 


5107 Pacific Blvd., Los Angeles 58, California 


4 
THE TRADEMARK 
LOOK FOR ae 


SPECIALIZING ONLY IN. 
DRILL JIG BUSHINGS! 
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You can splash, dunk, or spray this 
Wetproof Dial Indicator. It will give 
excellent performance and greatly cut 
maintenance costs. 


be | 
> im 
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FOR ANYTHING IN MODERN GAGES... 


| Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting or Automatically Controlling Dimensions on Machines 





sno NOW! 


A WETPROOF DIAL INDICATOR 


Completely Sealed — Wholly Protected 
from Coolant, Oil, Oil Fog, and other 
Liquid Contaminants 





IN ANSWER TO REPEATED REQUESTS from Dial 
Indicator users, Federal now announces this WETPROOF 
DIAL INDICATOR which eliminates maintenance trou- 
bles commonly encountered under adverse operating 
conditions. “W’"’ Series Dial Indicators are completely 
wetproofed and built unusually rugged to withstand heavy 
handling. The internal raechanism is protected by tightly 
sealed external openings. THE CRYSTAL IS OF GLARE- 
PROOF GLASS remarkably free of halations. It will not 
discolor when exposed to oil or staining liquids. A heavy 
duty case and four oversize back screws make these excep- 
tionally durable Indicators. They are regularly furnished 
with revolution counter and Cushion Movement. The dial 
rotates for zero (0) setting. Available in “C” size (214”" 
O.D.) and made to AGD specifications (except for minor 
variations). TRY THIS NEW INDICATOR ON YOUR 
TOUGHEST JOBS. Write 


FEDERAL PRODUCTS CORPORATION 
4199 Eddy St., Providence 1, Rhode Island 
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new Air Bore Gage 
gs to small run jobs 
basic advantages of 
Dimensionair’s stable 
uracy, precisely cali- 
ted scale, fast set-up, 
| long range. 


AIR BORE GAGES 


Get the advantages of extreme accuracy 
at low cost on smallest production runs 


A MAJOR ADVANCEMENT IN AIR GAGING, 
Federal’s Adjustable Air Bore Gages bring the sensitive 
accuracy and high magnification of the DIMENSIONAIR 
measuring system to job or to production runs. FOUR 
GAGES COVER A MEASURING RANGE FROM 14” 
TO 8”. Their light weight makes them very easy to handle. 
Particularly in the larger sizes and where holes with large 
diameters are difficult to reach, these light weight gages 
provide a convenient, non-fatiguing method of checking 
holes with air. 

Since the centralizing contacts are concentric with the 
axis of the gaging contacts, the gages can be set with gage 
blocks and measurements transferred to a hole with 
no significant error. Repetitive accuracy is outstanding. 
Learn more about this latest development in air gaging. 
Write 

FEDERAL PRODUCTS CORPORATION 
4199 Eddy St., Providence 1, Rhode Island 





AAFEDE 


All models of Adjustable Air Bore 
Gages are regularly furnished with 
Tungsten carbide gaging contacts. 
These gages can be used with either 
the 2500 TO 1 MAGNIFICATION 
or 5000 TO 1 MAGNIFICATION 
Dimensionairs, including those now 
in use throughout industry. 


BE St a? 
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FOR ANYTHING IN MODERN GAGES... 


Dial Indicating, Air, Electric, or Electronic — for Inspecting, Measuring, Sorting or Automatically Controlling Dimensions on Machines 
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"STANDARD ef 





< Red Shield says: 


Cut machining costs ... standardize with Standard. Complete 
x line . . . top quality tools. Backed by factory application 
{ specialists coast to coast. Distributors in all principal cities. 





STANDARD TOOL ((0. 


3950 CHESTER AVENUE CLEVELAND 14, OHIO 


FACTORY BRANCHES IN: NEW YORK @ DETROIT © CHICAGO « DALCAS © SAN FRANCISCO * 


THE STANDARD LINE: [wist Drills « Reamers - Taps - Dies - Milling Cutters - End Mills - Hobs - Counterbores - Special Tools ) 
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YA cise THE Le TRACER CONTROLLED TURNING METHODS 
OFFERED BY MONARCH— 


PIONEER AND LEADER IN THE TRACER TURNING FIELD 





The Motor-Trace . . . for fast, 
repetitive shaft turning at its 
economical best—for step 
boring and step facing 


Why Tracer Controls? 


Tracer controlled automatic single-point turning 
slashes setup time and machining time; cuts tooling 
costs; reduces tool-crib inventories; in many cases, 
materially reduces or even eliminates subsequent 
grinding operations; delivers a high degree of accu- 
racy; by reducing the chance for human error, prac- 
tically dispenses with work spoilage. In many fewer 
words, as the job examples on the next three pages 
prove, it gives you PEAK PRODUCTION AT 
LOWER COST —for long runs and short ones. 


Monarch-Keller Controls . . . 
recommended for more intri- 
cate shaped molds and dies, 


for form rolls and other parts. 


The Air-Gage Tracer . . . for 
turning multiple diameter 
shafts and turning, boring 


and facing contours. 


Why Monarch Tracer Controls? 


They’re our babies! We pioneered Monarch-Keller 
Controlled Turning 24 years ago—and have been 
pioneering, proving, producing, refining and innovating 
ever since. You choose from our 3 types the one suited 
for your job, and at least one type is available for every 
Monarch lathe. They use all duplicating methods— 
round or flat templates, micrometer heads or gage 
blocks. And they’ve been used on more lathes, for a 
greater variety of operations, than any other types 
of tracer controls. Go Monarch—trace it and save! 


IMPROVE QUALITY CUT COSTS BOOST OUTPUT (See Examples on Next 3 Pages) 








Hydraulically 


t} the most a irate duplicating device 
With trac tyvl perating on a f{ 
r t 
ha templa tour erts to 
thousandtl f a second and move 
- 
j 
: 
1. Imparts a smooth, stepless finish be 
f tl yntinuous, single too! cut 
2. Provides automatic sizing 
3 J iates the essity for repetitive 
asurements 
4. Generally reduces by half the amount 
f stock left for grinding 
5. Often eliminates hand polishing o1 
grinding because of the fine finish im 
parted to the work 
6. Produces more accurate work than any 
ther duplicating device 
’ 
7. Eliminates need for expensive forming 
tools and cost of multiple tool setups 
8. Allows complete setup change in fifteen 
to twenty minute tool change in one 
te of le 
9. Permits the machining of practically 
any combination of diameters, tapers 
bevels, forms, grooves, undercuts 
shoulders, necks, radii and chamfers in 
a single continuous cut 
10. Reduces the chance for human error 
thereby materially reducing the 
amount of spoiled work 
11. On many classes of work. saves time 





The Monarch Series 61 Lathe with Air-Gage Tracer. to control point repeats 


operated, controlled on ait 





and money and provides better finish 
and accuracy than machining by multi 
ple tool methods 


g principle 
on the market 
yrressure of only 5-6 ozs 
orresponding tool 
ment of slide 








SAVE SETUP TIME 


Part—fork 6” x 2" OD, Material—4130 
chrome-moly forging heat-treated to 
hardness of 125,000—145,000 psi be- 
fore machining. Operation—finish turn. 
Machine—Monarch Mona-Matic with 
Air-Gage Tracer. Comment—job pre- 
viously performed on 3 machines— 
turret lathe, engine lathe and grinder. 
Total time—50 min. Single Mona- 
Matic completely turns in 5 min.—hAas 
reduced setup time from 3 hrs. to less 
than 20 min. Try this on small lots! 


SAVE MACHINING TIME 


Part—printing press roll. Material— 
SAE 1045 forging. Operation—turn . 
complete. Limits — bearing shoulder 
spacing + .001” and — .000”. Machine 
—Monarch 25” x 144” Model N En- 
gine Lathe with Air-Gage Tracer and 
Auto Cycle Unit. Comment — former 
turning time was 7% hrs. per piece. 
Monarch turning time is only 1% hrs. 
per piece. Five times the production! 


SAVE ALL THE WAY! 


Part — reamer blank. Material — high 
speed steel. Operations Performed—turn 
complete excepting .540” diameter. 
Maximum Depth of Cut—7/64”". Limits 
— + .001”. Total Machining Time—3 
minutes 36 seconds. Machine—10” Pre- 
cision Manufacturing Lathe. Comment 
—three cuts are required so as not to 
spring work. The above production 
was secured immediately by an oper- 
ator who had néver seen an Air-Gage 
Tracer equipped machine. Customer 
estimates that savings will pay for 
machine in less than one year. 


It can be applied as factory equipment on all size 
to 32” machines, the Mona- Matic and Right Angle L 
exclusive swiveling type optional. With the Auto Cycl 
any Monarch Lathe equipped with Air-Gage Tracer 
trols becomes a fully-automatic, high-production unit 
















































WHAT IT DOES 





With its unique universal stylus move 

ent, very slight pressure creates feed to 
ward, parallel to and away from center 
line of machine. Substantial savings are 
thus effected in turning, boring and facing 
irregular contours, intricately shaped 
molds and dies, form rolls and other in 
tricately shaped parts 


2. Affords time savings over conventional 
methods of from 80 to 85% in many cases 


“S.\ yy oe 


3. Reduces greatly the stock left for grinding 


4. Ease and speed of setup are equally ad 
vantageous for both long production runs 
and small lot work 


5. Affords tooling savings especially pro 
nounced in the elimination of form tools 


in form roll turning 

human 
spoilage 
rolls, 


6. Duplicating template contours, 
error is eliminated and work 
greatly reduced. In turning form 
there is no need for pairing rolls 


—.—s 


7 

7. Does not limit length or diameter capac 
ity, and has power to take heavy cuts up 
to the capacity of the lathe used 

. 8. Controls can be engaged and disengaged 
at the flick of a switch, making machine 

4 available for use under manual control 


9. Electrical control stand can be located to 
operator’s convenience 


0. Controls can be factory-applied to all 
Monarch Lathes 16° swing up, or such 
machines factory-prepared, at slight ad 
ditional cost, to receive them later in field 





SAVE SETUP TIME 


Form Roll for automobile body decor- 
ative strips. This job typifies a class of 
turning that can be handled by Keiler 
‘controls at savings which cannot be 
approached by any other method. 


Material is air hardened steel, A 


carbide cutting tool is used 


roll is both rough and finish turned 
during the same setup. Maximum 


depth of cut is 1/32”. 


Average turning time for a4 pair of 
rolls is slightly over 70 minutes. Setup 
time is only 4 minutes per roll, giving 
great economy when shifting over from 


one operation to another. 


SAVE MACHINING TIME 


Bottle moulds bored on the Monarch- 
Keller Lathe. Time required to rough 
and finish each set of moulds shown 
here is from 30 to 40 minutes. Usually, 
on a Monarch-Keller Lathe, the more 
difficult the nature of the work, the 
more time is actually saved by doing 
it with the Monarch-Keller method. 


SAVE ALL THE WAY! 


Goblet mould set. Photo- 
graph shows a goblet mould 
set made on a 16” Mon- 
arch-Keller Lathe. Total 
machining time required is 
11 hours, 39 minutes, Prior 
to the use of this machine, 
44 hours were required for 
the same operations. 

On this basis of saving, 
the Monarch-Keller Form 
Turning Machine would 
pay for itselt in less than 
one year. 






Monarch-Keller Form Turning Machines, pionee: 


of all tracer controlled lathes, have been de 
livering results for almost 25 years. Magnet 
clutch operated, electric tracer controlled 
medium of 

Clutch 
1 


1/125 second—practically instantaneous re 


through the a push button con 


trol stand energization occurs in 


sponse to template contour change, which 


reproduced on work to accuracies of 


001” or less. Monarch-Keller Controls can 
be applied to all Monarch Lathes 16” swing 
and up—are used on Shapemaster Engraver 


and Heavy Duty Roll Turners 
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FOR MORE COMPLETE MONARCH TRACER CONTROL 
INFORMATION — SEND COUPON ON NEXT PAGE 

































































































TRACE IT AND SAVE with 









* MONARCH MOTOR-TRAE 


Monarch 20” Heavy uty 
+ Lathe with Motor-T: ce. 

Here's fast, repetitive aft 
turning at its economical best ith 
this electric motor operated, ele tric 
tracer controlled duplicating at. 
tachment, Monarch Engine Lathes 
















WHAT IT DOES 


1. Makes it possible to convert a Monarch engine 
lathe from manual operation to automatic opera 
tion in less than one-half minute 

2. Saves time on lots as small as 2 or 3 pieces because 
total setup never requires more than 15 minutes 

3. On straight, multiple diameter work, provides 
accurate size control without tracer being in con 
stant contact with a template. This allows use of 
micrometer heads, gage blocks or a simplified form 
of flat templat« 

4. Uses every second of the cycle to full advantage 
because tool rapid traverses at all times excepting 
when under actual cut 

5. Permits the pre-selection and automatic use of 
the correct feed for maximum cutting efficiency 
on each diameter. As many as five different feeds 
may be used on the same work piece 

6. Provides complete electric control from the point 
most convenient to the operator 


TRACE IT AND SAVE WITH MONARCH 


THE MONARCH MACHINE TOOL COMPANY 
SIDNEY, OHIO 


See preceding 3 pages for the story 
—send the coupon for full information 


THE MONARCH MACHINE TOOL COMPANY, Sidney, Ohio 
Gentlemen: Please send me without obligation the 
booklet(s) specified below 


Air-Gage Tracer Booklet 7260 
Monarch- Keller Booklet #2401 
Motor-Trace Booklet #2302 

Please have a Monarch Sales Engineer call with infor 


natior 


NAME 


TONE STATE 





become automatic cycle ma 
producing parts economically ip 
quantities of 2 or 3 pieces and up 
That’s possible only because of the 
exclusive micrometer head method 
of tracer actuation. Applicable to 16 
and 20” Monarch Lathes without re 
duction of normal swing capacity 


| 


Save—with output like this. Part—shaft. Materiai—AISI 3140. 
Length—54%”". Largest Diameter—4.125”. Operations performed— 
turn complete. Number of feeds used on both ends—4. Maximum 
depth of cut—%”". Cutting tool—carbide. Limits— + .002”. Total ma- 
chining time per piece—8'2z minutes. Total handling time per piece 
—3% minutes. 





Toolmaker’s Lathes—10” to 20” « Engine Lathes—10” to 32” « 
The Mona-Matic for high production metal turning ¢ The 
Speedi-Matic a fast, precision hand screw machine ¢ The 
Monarch Motor-Trace *« The Monarch-Keller Turning Machine 
* The Monarch Air-Gage Tracer * The Monarch Roll Turning 
Lathes « The Monarch 60” Right Angle Lathe « The Shape- 

master Engraver * Special Turning Machines 





FOR A GOOD TURN FASTER * TURN TO MONARCH 

















At Danly’s Chicago Plant... 

S final broaching to assure 
accurate sizing and parallelisn 
of guide post and bushing hole 


DANLY MACHINE SPECIALTIES, IN 


Ch 








Danly’s new, faster service starts at the main Danly Plant in Chicago 
re two unique, high-speed, mass production lines are devoted exclusively 
to the manufacture of interchangeable, precision die set parts. Stocked 
by Danly Branch Plants in major toolmaking centers, these interchangeable 
parts are quickly assembled to make up the size and type of die set 
you need—and delivered to you only a few days after your order is 
‘ceived. Make a note right now of the Danly Branch nearest you from 
the list given on this page. Next time you need die sets, give your 
Danly Branch a call. See how they can meet your needs from stock 
... and save you time with fast, local service. 


Ww } 


*CHICAGO 50 

2100 South Laramie Avenue 
*CLEVELAND 14 

1550 East 33rd Street 
*DAYTON 7 

3196 Delphos Avenue 
*DETROIT 16 

1549 Temple Avenue 
“GRAND RAPIDS 

113 Michigan Street N.W. 
INDIANAPOLIS 4 

5 West 10th Street 
*LONG ISLAND CITY 1 
47-28 37th Street 


FAST, NATIONWIDE DELIVERY FROM THESE , 


“LOS ANGELES 54 


Ducommun Metals & Supply Co. | 
4890 South Alameda 


MILWAUKEE 2 

111 East Wisconsin Avenue 
*PHILADELPHIA 40 

511 W. Courtland Street 
*ROCHESTER 6 

33 Rutter Street 
*Indicates complete stock 
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No matter who brings up the tough questions on cutting-tool applica- 
tions, your Morse-Franchised Distributor has the right and ready 
, answers. Plus the hard-earned practical experience to go out in your 


plant with your men and prove the soundness of his recommendations. 


Yes, he helps you to get the most for your money out of the finest 
and most complete line of cutting tools that money can make .. . the 
Morse Line of Drills, Taps, Dies, End Mills, Counterbores and Cut- 


ters. So when you need the right answers right now to a tough problem 





in cutting tool application, call your Morse-Franchised Distributor. 






He'll guide you right and save you money .. . every time. 






MORSE TWIST DRILL & MACHINE COMPANY 
NEW BEDFORD, MASSACHUSETTS 
(Division of VAN NORMAN CO.) 
Warehouses in New York, Chicago, Detroit, 


An Houston, San Francisco 






The Tool Engineer 
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No. 68326—A three-way ma- 
chine to profile mill four rows of 
lugs on a compressor casing for 
jet engines. 135 minutes are used 
to perform this operation in 3 


steps. 





No. 62207 — Six Station Center Column 
WW Colol bb st- IE Cole bo tUMMole}brhi-) dele) ¢-Mmele) bel (-) a 
eShel amb a-te brs MMe belo MR Cot oMelo)sh'-)4(-) a elo ltt-) bole! 
for automatic transmissions. 91 pieces 
an hour at 80% efficiency. 





No. 67677—Two-Station, Vertical 
Ore) ib bess ale) atele Me bole @ Le los tole Coledsbbet-B co) 
rough bore and face the hub of heavy 
railroad car wheels. Bore 634” x 7” long. 
33 units an hour at 100% efficiency. 


SPECIALS 


TOOL & ENGINEERING COMPANY 
3400 E. Lafayette, Detroit 7, Michigan 


29 Years of Successful Cooperation 


utth Leading bmerican Judustried 


2 
Po 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-24 The Tool Engine¢ 
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THE WORLD’S MOST COMPLETE LINE 


Precision built throughout to American Gage 
Design specifications, these mew Starrett Dial 
Indicators are available in Regular or NON- 
SHOCK types, 


dials, jeweled or plain (inserted bronze) bear- 





with balanced or continuous 


ings, English or Metric graduations... in all 
four standard A.G.D. groups plus a complete 
series of long range models. 

= 
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“WORLD'S GREATEST TOOLMAKERS” 












September 1954 FOR FURTHER INFORMATION 








MODELS 


to Meet Every Quality Control Requirement 


HIGH PRECISION — LOW FRICTION 








USE READER SERVICE CARD 


(Patents Pending) 


In this mew line of dial indicators, Starrett of- 
140 
models to meet every need. Consider the ad- 


fers you a truly complete selection 


vantages of buying a// dial indicators from 
one reliable source ... uniform standards of 
precision; simplified purchasing; greater ac- 
curacy, sensitivity and durability in all dial 
indicators through new high precision — low 
friction design ... plus less upkeep and min- 
imum maintenance through simplified unit 
construction and interchangeable parts. Get 
the whole story on this complete new line of 
Starrett Dial Indicators. Send the coupon to- 
day for information on New Starrett Dial 


Indicators. 


for information on 


Starrett High Precision — Low Friction Dial Indicators. 


ee ciliates 
) 
I 
I 
| Please send information on Starrett High Precision 
.~ Low Friction Dial Indicators. i 
. I 
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TOOLS AND PRECISION INSTRUMENTS - DIAL INDICATOR” - STEEL TAPES 
PRECISION GROUND FLAT STOCK - HACKSAWS, BAND SAWS ond BAND KNIVES 


THE L. S. STARRETT COMPANY, ATHOL, MASSACHUSETTS, U.S. A. 


INDICATE A-9-25 25 
























(UTOMATION TRENDS: 


ew rotary transfer design 
speeds milling, drilling and 
notching operations on crankshaft 


| Suggests new high-production possibilities for you 











Hydraulic transfer unit of Kearney & Trecker’s 4-Station Rotary Transfer machine is shown in raised position. 


of four arms carries one crankshaft. 


i YTHER example of recent advances in production ma- 

chine design is this Four-Station Rotary Transfer 
machine, shown at right, developed and built by Kearney 
& Trecker’s Special Machinery Division. Engineered for 
high-speed production, the machine mills and center-drills 
the ends and mills the locating notches on automobile crank- 
shafts. Production rate is 108 pieces per hour. 


One of the outstanding design features incorporated in 
the machine is a special hydraulic rotary transfer mechanism 
which delivers the workpieces in sequence to machining 
stations where they are clamped by automatic fixtures. In 
addition, the machine comprises one drilling and two mill- 
ing units all fastened to a common base. Three automatic 








Each 


Diagram (above) illustrates vertical and rotational movement of transfer unit. 


hydraulic clamping and locating fixtures are also secured 
to the machine base. 


Here’s how the rotary transfer unit helps to speed pro: 
duction. It raises four crankshafts at once... rotates and then 
lowers them into hydraulic clamping fixtures. Positive pos: 
tioning is assured by a tapered rod mounted on the machine 
base which locates into one of four accurately drilled holes 
with inserted hardened bushings on the transfer unit base 


If you are faced with production problems that requitt 
special machinery — find out how Kearney & Trecker en- 
gineering and Special Machinery Division can serve you. 
Contact your Kearney & Trecker representative today 
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At the first machining station, crankshaft ends Ample coolant is supplied to the third machining 
are milled to length by two horizontal spindles station where crankshaft ends are center-drilled. 
carrying 6-in. dia. cutters. Spindles are powered Each of the two horizontal spindles is powered 
by 10-hp and 71/2-hp motors. by a %-hp motor. 


Special Machinery Division 


VEELWAURKEE 14. WIS... U.S.A. 
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Six-spindle head, mounted on positioning sad 
mills locating notches on crankshaft. Head 
vances to a positive stop, moves to left, « 
pletes operation and returns. 


KEARNEY & TRECKER CORPORATION 


Special Machinery Division 
6784 W. National Ave. 
Milwaukee 14, Wisconsin 


Please send me Data Sheet No. 1036 with details on Four-Staq 
Rotary Transfer Machine. [) Check here if you would like 
have a representative call on you as soon as possible (or 
Milwaukee, GReenfield 6-8300) 


Name 
Title 
Company 


Address 


























Test cutsye 


by accurate performance of | 


Photos courtesy 
Brown-Wales Company, 


Cambridge, Mass. 


CINCINNATI 25, OHIO, U.S.A. 


SHAPERS ¢ SHEARS « BRAKES 





 iminated 
‘CINCINNATI Shears... 


| 


| 





+ 
Fi Brown-Wales Company says: 
‘ 


‘As a steel warehouse, we have comparatively few production jobs, 
however, we have found that our men with this new shear can turn out 
far more work in an hour or a day than they could with the old one. 

In the first place, the power operated back gauge is a great time-saver 
when changing, as we frequently do, from one job to another. 


‘““Secondly—the greater accuracy of 
the shear has made test cuts 
unnecessary, so that down time 
between runs is greatly reduced.”’ 


Write for Shear Catalog S-6. 


The Buttons that save time. The great 
time-saver—the Cincinnati front controlled 
Power Back Gauge. 
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A New Method by 












EX-CELL-O 


wy y, , , Direct Cam Action 
2 NO LEVERS | : (NO LEVERS) 


THE NEW STYLE 317 EX-CELL-0 : | for Sturdier Control 


Added to Ex-Cell-O’s line of Pre- 
cision Boring Machines is the new 
Style 312, for precision contour- 
ing, boring, turning, facing and 
grooving operations. 






ROSS SUE Drawing shows the con- 

‘coma touring action. Note that 
cams act directly on the 
slides. THERE ARE NO 
LEVERS. There are sep- 
arate cams for table and 
for cross slide, both 
being on one shaft to 
insure exact coordina- 
tion. 


CROSS SLIDE 
FOLLOWER 


CROSS SLIDE CAM 


rN @alle | 3 
TABLE 








TABLE 
FOLLOWER 


Spindle is lubricated 
permanently. 


™ Size Control 


Graduated adjustment, 
~@ Ways are lubricated onend of machine, posi- 
automatically by pump. , tions the table relative 

to the work. 
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DETROIT 32, MICHIGAN 


MANUFACTURERS OF PRECISION MACHINE TOOLS © GRINDING SPINDLES 
* CUTTING TOOLS * RAILROAD PINS AND BUSHINGS © DRILL JIG BUSHINGS 
* AIRCRAFT AND MISCELLANEOUS PRODUCTION PARTS © -DAIRY EQUIPMENT 
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On any carbide grinding job... 
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Norton Vitrified Bonded Diamond Wheels 
outperform all others of this type. They com- 
bine the fast cutting action of resinoid bonded 
wheels with resistance to grooving approaching 
that of metal bonded wheels. Great durability 
is another advantage. 











3 Production Grinding of Single Point Carbide Tools is 
t : 4 and t ent with Norton vitrified 
i | wy el | ling cr Pp breakers, as 


i ther [ tant job tor which they are 
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DIAMOND waee. @ 


Norton Resinoid Bonded Diamond Wheels 
combine fast cutting with long, money-saving 
wheel life that makes them favorites for preci- 
sion sharpening. Made in two bond types — 
regular, for wet grinding and B6, for dry grind- 
ing. It is always more economical to use each 
bond type on the applications for which it is 
best suited. 

qo Your Multi-Tooth Grinding Jobs, Norton resinoid 
bonded wheels hold size so that each tooth gets uniform 

grinding. The straight, thin shapes make excellent cut-off 


wheels f i arbide tools 


or salvaging Gamagcea « 





*Trade-Mark Reg. U.S. Pat. Of. and Foreign Countries 


TFirst with resinold bonded, first with metal bonded, first with 
vitrified bonded diamond wheels. 
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Diamond wheels in carbide gr 
more than pay for themselves. “I; 
like finding money.” 

You can cut grinding time and 
grinding costs — to the lowest pos. 
sible by standardizing on Norton dia. 
mond wheels. 

As a result of Norton Com, 
long pioneeringf in diamond wheel 
development, Norton diamond 
bring you a combination of long s¢ 
life and efficient cutting action that 
means maximum economy — across 
the entire range of carbide grindi 
applications. 

Besides the vitrified and _ resinoid 
bonded types shown here, Norton dia- 
mond wheels are also available in 
metal bond —where durability and re- 
sistance to grooving, rather than a fast 
rate of cut, are primary considerations 
For every application the proper size 
and type of Norton wheels are avail- 
able in a wide variety of grit sizes. 

NOTE: For small-volume  carlbid: 
grinding requirements, especially wu 
single-point applications, Norton k 
Bond CRYSTOLON* wheels are often the 
best investment. Their high stock removal 
rate and uniform performance assure 
quality grinding at lowest cost. And 
they are made in half-grade increments 
of hardness, enabling you to “ pin-point” 


your specifications. 


See Your Norton Distributor 
for aid in selecting the right Norton 
wheels for every grinding job. And ask 
him for the 142-page, illustrated book- 
let: “Grinding Carbide Tools.” Or: 
write to NorToN Company, Worcester 
6, Mass. Distributors in all principal 
cities. Listed under ‘Grinding Wheels” 
in your classified phone directory. 
Export: Norton Behr-Manning Over- 
seas Incorporated, Worcester 6, Mass. 

W-1581 


Qlaking better products ... 
to make other products better 


TON 


and its BEHR-MANNING division 


NORTON: Abrasives * Grinding Wheels * Grinding Machines ¢ Refractories 
BEHR-MANNING: Cooted Abrasives ~ Shorpening Stones + Pressure Sensitive Topes 
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| COMPLETE LINE OF HIGHEST PRECISION GAGES j 


THREADWELL DISTRIBUTORS, too, 
are strategically located to serve you 
promptly, properly, and well. 








NEW PLASTIC TAP BOXES 


PROTECTED 
QUALITY 


It’s apparent how Threadwell TAP quality is protected 
by the original plastic tap package shown above. 
BUT... the quality of ALL Threadwell products 
is triple protected. At the factory 
by rigid process and individual final inspection . 
in transit and storage by advanced packaging 
and clear labeling... and in use 
by Threadwell Field Engineers strategically located 
nation wide to help you with 
cutting tool and gaging problems on the job. 




















THREADWELL TAP & DIE CO. 
Greenfield, Moss., U.S: A, 


THE FINEST IN CUTTING TOOLS & GAGES 


. ptember 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-33 
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Closeup of the die area shows 
shell after drawing on a 
180 ton Clearing inclinable. 
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DayBrite Lighting, Inc. in remove the shell. Like all Clearing inclinable j 
St. Louis, Missouri, found presses, the slide permits the use of dies which are 4 
the right solution to draw- larger than the slide area itself. —oe 
ing EXIT sign shells with A press like this 150 ton Clearing will give you Pose ph 
this 150 ton Clearing in- the capacity to do a truly remarkable range of jobs. ; 
clinable press. The press is Standard blanking and forming operations, of fei 
equipped with a die cushion providing blankhold- course, can be performed as well as the drawing ie M. 
ing pressure for the draw and stripping pressure to operation in this same press. 


If you want extra capacity in your shop for a wide variety 
of press operations, call on a Clearing engineer to find the most - 


productive answer to your problem. \ 
C L E A RI N G P “ E S S E S THE WAY TO EFFICIENT MASS PRODUCTION 
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Are You Missing a Bet? 


September, for most of us, represents the beginning of our monthly 
technical meetings after the vacation period. To me, attending these 
monthly meetings is inspiring. To see the eagerness that those present 
have in obtaining additional technical knowledge assures the continued 


growth of our Society. 


The main speaker, of course, is always the chief drawing card, and 
his subject is usually responsible for the attendance of the majority of 
those present. A lively question and answer period generally follows 
an inspiring technical talk. Frequently, the speaker’s exhibits keep the 


membership intrigued, even after the meeting is adjourned. 


Contact with so many fellow engineers, however, is something you 
cannot obtain anywhere else. Discussions among various groups at the 
meeting is stimulating and beneficial. Our charter members founded 
this Society with the hope that dissemination of technical information 
among themselves would increase the technical knowledge of each. This 
interchange of information has been most successful and is the biggest 
asset of our Society. Many tool engineers’ problems are solved at our 


monthly technical meetings 


Strangely enough, only about one-third of our membership avail 
themselves of this opportunity. Too many are satisfied with reading 
THE Toot ENGINEER, attending expositions and perusing the “Tool 
Engineers Handbook.” I often wonder if they realize just what they are 


missing. 


As our new season of technical meetings get underway, I wish vou 
would join me in making a resolution to attend the next monthly 


meeting. I am sure that we will find some knowledge that will make 


a 


PRESIDENT 
1954-1955 


us better tool engineers. 
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b OFFERS YOU 


TOMORROW'S TOOL STEELS Fody Ih 


“SELF-LUBRICATED” 


/ | HIGH SPEED 
le TOOL STEELS 


@ DOUBLE SIX M-2 XL 






@ CRUSADER XL 


ey <DESEGATIZE 


HIGH ALLOY end 


“FREE MACHINING” 


HIGH CARBON-HIGH 
CHROMIUM DIE STEELS 


@ OLYMPIC FM 





_ GREATER TOOL PERFOR 
IMPROVED MACHINABI 





@ BR-4 FM 


@ SELECT B FM 


And They're Available from Warehouse Stock! 


LATROBE STEEL COMPAN)| 


LATROBE, PENNSYLVANIA 


Branch Offices and Warehouses: 
Boston Buffalo Chicago Cleveland Dayton 


Detroit Hartford Los Angeles , Milwaukee LATROBE STEEL CO., LATROBE, PA. 
Newark Phi delphi Pittsb h 
St. Louis St — ar + r? ora — sen re tod ay Please send data on: 

XL steels FM steels 


Sales Agents: 





NAME 
Atlanta Charlotte Dallas Denver Houston 
Salhi Lake City Wichita POSITION 
European Offices: A COMPANY 
. a 
Geneva Brussels Paris Milan \ STREET 


Rotterdam Dusseldorf 


CITY STATE 










































& LOPMENT of the jet aircrait engine has 
duced many new and complex problems to th 
enginee! The basi problems involve. th 

d for more than common machining accura 

2 variety of unusual parts. A _ representat 


eration is shown in Fig. 1. In this instance. thé 


; 


ical processes are the finishing steps, includ 
spection. The work is further complicated 
errelated requirements of wall thickness, squar: 
ss and concentricity of various surfaces. I special 
dificult to handle are the many large thin wal 


tions produced as weldments. Distortion, meas 


d in thousandths, whi h is likely to be intro- 


ed when the parts are placed in a workholding 


ture, is sufficient to throw the finished piece out 
tolerance 


Because of this danger, machining and inspectior 





roblems with such parts are complex, more es 
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Fig. 1. Precision grinding operation on spacer ring 
being performed at Kelsey-Hayes Wheel Co. plant 
typifies many of the precision chucking problems 
encountered with large. thin wall parts. No distortion 
is permissible as tolerances are from 0.0005 inch to 
0.002 inch. 


pecially sine yne weldment is usually made olf 


several component parts. For example. a typical 
welded assembly such as Fig. 2, is approximately 
() inches in diameter and several feet long. and 
has a wall thickness of about 0.125 inch. It con 
tains several machined diameters that must be held 
to a tolerance of 0.002 inch and to a concentricity 
within 0.002-inch total indicator reading (TIR) 
Similar problems are encountered in machining 
the component details that make up the weldment 
lhe main difference is that the component parts 


ire less rigid before being welded into the assembly) 


Requirements for Processing 


[wo separate sets of conditions govern the 
».ocessing of these parts. Under one method of 
handling, the parts may be “out-of-round” in the 
free state. The theory is that uniformity of wall 
sections is the prime requisite because the parts 
will be forced round when assembled into the en 


gine. Under the second condition, the parts must 





























Note—A surfaces to be concentric, 


Fig. 2. Typical jet engine 
weldment. Machining require- 
ments are that the 4 diam- 
eters and faces be concentric, 
square and parallel, as appli- 
eable within 0.002-inch TIR, 
when rounded up in _ the 
chucking fixture or assembled 
in the engine. 


parallel and sq. within 0.002 TIR 
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be inspected in the “free state” and must be round 
within spec ified tolerances. The latter condition is 
the more difhcult of the two. 

Because of these requirements special precision 
tooling is needed to enable manufacturers to pro- 
duce jet engine parts on a production basis. The 
method of work hviding is especially critical. 
Though numerous changes were necessitated in the 
basic design, to handle this large type of work, the 
diaphragm chuck principle proved adaptable to 
this application. 


Diaphragm Chuck Principle 


Work-holding devices of the diaphragm type use 
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Fig. 3. Sketch of work-holding arrangement for job 
shown in Fig 1. The surrounding jaw is relieved at 
the corners of the part. The split bushing, slotted 
alternately from each end, is placed on the part 
before chucking. 


the familiar oilean action in a spring steel chamber 
or diaphragm, in the foundation. With the assistance 
of a built-in air cylinder, or through mechanical! 
means such as a push-bar, chucking jaws are opened 
to permit the part to be loaded. Then the force is 
released and the inherent strength of the diaphragm 
material securely holds the part throughout the 
machining operation. 

By means of controlled flexing force of spring 
steel it is possible to chuck parts as large as four- 
foot diameter shroud rings for jet engines. The 
amount of chucking pressure used to grip the part 
is accurately controlled by means of a differential 
air-control system. This device is a self-contained 
unit which is adjustable to suit varying conditions 
and is operated by a single valve. The controls 
can be preset and the unit locked so that operator 
tampering is precluded. By use of this unit any 
pressure ranging from zero to several tons can be 
applied thru the diaphragm chuck to the part. 

The chuck built for the grinding operation 
shown in Fig. 1, has 12 surrounding type jaws and 
is air-operated. In precision grinding the two 
inter-flange diameters of this 18-inch diameter 
spacer ring, it not only was necessary to work 
a size tolerance of plus or minus 0.0005 inch, but 
the concentricity of the ID had to be within 0.0! 
TIR of the OD. The problem is to locate the pie: 
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the two extreme ends where the part is the 
sid, allowing the larger central diameter of 

t to pass through the forward section of the 
aw. This was accomplished by means of a 

mn split bushing. The ID and OD of the 
are ground in the same setting before 

In this way the two diameters of the bush- 
perfectly concentric so that after slotting, 
vith distortion in use, the end result is still 
form wall section vital to this application. 
peration the bushing is pushed over the part 

t is entered into the chuck. The split bushing. 
slotting, is quite flexible and readily con- 
s to the piece part. With the bushing on the 
they are loaded in the jaw as shown in Fig. 3. 
loading, the air pressure on the diaphragm 
ased; it tries to return to its original position 
in so doing causes the jaws to decrease in 
eter, securely chucking the part. On such a 
the chucking error is held to less than one third 
part tolerance. The part is securely chucked 
ut distortion; and loading and unloading time 


small factor in the over-all cycle time. 


Out-of-Round Condition 
If the part can be out-of-round in the free stat 
processing and tooling are somewhat simplified. 
By using a diaphragm chuck and surrounding jaws 
mmpletely enclose the part, the part is assured 


being rounded up to assume its eventual assem 





bled condition. In this position it can then readily 
be machined. If the part is out-of-round when it 
comes to the chuck, it will return to this condition 
after removal. The results will be that although the 
part is out-of-round in the free state the wall section 
will be uniform and the concentricity excellent. 
This insures that the part as assembled into the jet, 
engine is forced round so it will properly serve its 
function. 

Since the other condition, round in the free state, 
is more critical in tooling, a general recommenda- 
tion is that in the early stages of manufacturing 
there be incorporated an operation to machine a 
round internal diameter or external diameter for 
future machining purposes. This can best be ac- 
complished by end clamping, while an internal o1 
external diameter is machined. The advantage of 
end clamping is that it avoids distortion of the wall 
section. Once a true fround) diameter is estab- 
lished, it can be chucked with sufhcient pressure 
for any machining operation without workpiece 
distortion. The only requirement is that either the 
internal diameter must be completely filled or the 
outside diameter fully surrounded while machining. 

Another condition that sometimes occurs is that 
in applying enough pressure to hold the part for 
machining, the part is actually temporarily de- 
creased or increased in diameter. Depending upon 
whether the part is externally or internally chucked, 


it is a simple matter to compensate for this con 


Fig. 4. Special 36-inch diaphragm chuck locates a 30-inch diameter part on center for drilling 108 small holes. 
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Tests show the chuck repeats within the 0.0005-in. TIR required for interchangeability of parts. 



































Fig. 5. Wrench operated inspection chuck holds work »iece in assembly condition for inspection. Assembly 


configuration is shown at upper right of front section. 


dition. Fig. 4 shows a 36-inch diameter ring being 
held by diaphragm chuck on a Kingsbury special 
drilling machine. The operation being performed 
is drilling a large number of holes in the ring. A!! 
holes must be concentric within 0.002 inch to the 
outside diameter. Inspection shows the holes to be 
concentric with the OD within 0,0005-inch TIR. 

The specially designed 34-inch diameter wrench- 
operated diaphragm chuck shown in Fig. 5 is used 
lor inspection purposes. The chuck locates the 
part on center and rounds it up. This is a simulated 
assembly condition. The chuck itself is mounted 
to a special universal type rotary fixture that wi'l 
tilt to any desired angle. With the part thus lo- 
cated final inspection of the part is performed. The 
chuck is designed for interchangeable jaw inserts 
to suit various parts and will repeat within less than 
0.0005-inch TIR 


Variety of Applications 

This type of equipment is versatile. and its cost 
is justified when its advantages are tabulated. As 
an example, if the part is changed it is relatively 
simple either to rework the jaw inserts or replace 
them. The entire fixture does not have to be re- 
placed or scrapped as is sometimes the case in con- 
ventional fixture designs. Also the jaw inserts can 
he replaced to accommodate other similar parts. 
Thus, one basic diaphragm chuck can be adapted to 


w 


various conditions and will accept many parts. 
giving a durable fixture incorporating maximum 
accuracy. 

Continuing accuracy is insured in this type of de 
sign by the elimination of as many moving parts 
as possible. There are no mating tapers or sliding 
fits to become worn. The metal itself does the flex- 
ing and because the elastic limit of the steel is 
never closely approached, the diaphragm will last 
indefinitely. 

The large diameter air-operated diaphragm 
chuck, shown in Fig. 6, represents another of these 
dificult holding problems. The chuck is designed 
with 24 hard surrounding jaws. Various diaphragm 
assemblies can be interchanged to suit different 
parts. The chuck is designed in such a way that 
it can be used for either internal or external chuck 
ing, depending on the type of diaphragm assembly. 
Eye bolts are provided for lifting purposes to aid 
in handling the chuck. This chuck was designed 
for inspection use, but can also be used for machin 
ing, grinding or other finishing operations. 

These same basic problems and solutions are also 
applicable to small diameter parts. Fig. 7 shows a 
7-inch diaphragm chuck used on a precision boring 
machine. The operation is to bore this small di- 
ameter bearing liner concentric to the OD within 
0).0005-inch TIR. Again the basic principle of sur- 
rounding the part is applied. If the part is out-of 
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Fig. 6. By means of a double rotary. slip coupling. 
this chuck can be used for both internal and external 
hucking. The above exploded view of the 45!»-inch 
liameter fixture indicates that the diaphragm is a 














epavate tuterchangeshile uult. inch tolerance. a concentricity of O.0003-inch TIR 
is provided in the chuck 
ind, the chuck will round it up, insuring unifor Study Applications 
ill thickness. If the part is round as it comes to As indicated by the foregoing examples, each 
the chuck, it will remain so after the operation is precision production application requires a study 
erformed. In either case the concentricity of ID of the special conditions involved. New demands 
OD will! be well within the specified 0.0005-inc} have resulted in new answers such as special sur 
lerance rounding type jaws. floating jaws and the like 
\s a general rule of thumb. these chucks giv« Thus. proved methods of work holding can usually 
ne-third the locating diameter tolerance for co he adapted to the situation by careful design and 
ntricitv. Thus. if a diameter is held to a 0.00 integration of the various elements. 


Fig. 7. Another problem was introduced with this chuck because the work rotates 
at a high rpm. Special counterweights are used to prevent centrifugal force from 
opening the chuck jaws and the chuck is dynamically balanced. 
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Jet Blade Tip Center 


The live center shown in the 


wt ompany ing 


lrawing was designed for holding jet engine blades 


it the tip end with maximum bearing or minimum 
th The bayonet lock is optional tor holding 
the center back under certain loading conditions. 


In most cases a simple slot sufhces. Contrary to 
the experience with many types of short centers, 
this one has proved accurate over long periods of 
time 
\ few drops of machine oil can be applied to 
eliminate anv tendency for the center to bind. This 
design can be adapted to many applications on 
work and inspection hxtures It can be scaled up o1 
down to suit conditions 
George Hooey 
Bronte. Ont 


Rotary Die Vise 


Conventional vises formerly were used to secure 


dies and parts while hvdropressure wrinkles wer¢ 
roned out with mallets and lead bars. Dies nor- 
mally are placed back-to-back so opposite parts can 
be smoothed uniformly. When a conventional vise 
was used, every time hand-forming was completed 

n one set of parts, the vise had to be opened, dies 
ind parts removed, and dies and new parts inserted. 

[he operator had to support the dies while he 
changed their positions in the vise to reach flanges 
on all sides. Since these dies weigh from 15 to 30 
pounds per set, it was fatiguing to lift them from 
vise to bench some 200 times a day. If dropped, 
serious injury could result as well as costly damage 
to the dies 

The rotary tvpe vise pictured, developed in the 
machine forming department at the Temco Air- 
eraft Corp. has eliminated this safety hazard. 
speeded hand-forming by 25 percent and simplified 
handling of heavy dies. 

It consists, first, of a mount, formed by welding 
two 4-inch pieces of angle iron together to form a 
square. This mount, clamped in a conventional 
bench vise, forms the base of the rotary vise. 
Welded to the mount is a short length of 2-inch 
1D tubing. This tubing is split and encloses a 9-inch 


length of 2-inch diameter bar stock. The split tub- 


42 





















































- No.O (0.156) Taper pin 
(bayonet lock) 
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in be tightened round the bar stock by mea 


| -ty pe friction ¢ lamp 























lded and pinned to one end of the bar stock 





14-inch angle iron positioning post which 





s as one jaw of the rotary vise. Dies and 
s rest on a *%x-inch plate steel platform, welded 
) degrees to the bottom of the positioning post 

are secured by a fixture clamp which is 
led to platform and post, but they also are sup 
ted by the steel platform. Heavier dies can bh 
ted to the rotary vise—one die secured to th 
ical post, the opposite die bolted to the disk 


e jaw on the clamp. Thus, it is unnecessary to 





Punch for Thin Washers 

Small quantities of fiber thrust washers and 
aluminum grease throw rings were needed from 
time to time. These had previously been made by 
turning them on the lathe from sheet or tube stock. 
This methd was unsatisfactory from the standpoint 
of time and quality. Conventional punches and dies 
for the punch press would have been too costly due 
to the variety of sizes and the small quantities de- 
sired. The illustrated double punch was devised 
and built for several sizes of fiber washers. It 
proved so successful that similar punches were 
made for the aluminum throw rings. These have 
been equally successful. 

The two-piece punch is made from a good die 
steel hardened and drawn to approximately 56-58 
Rockwell C. The parts are ground on the surfaces 
indicated. They can be used in either a hand or 
hydraulic arbor press. The work and punches are 
seated on a block of hard maple. A piece of thick, 
soft, aluminum plate will also do for the backup 
block if care is used in building these punches so 
that the cutting edges of both the inner and outer 
punch are on the same plane when assembled. 
The metal backup is desirable for punching alumi- 
num washers as there is less deformation and a 
cleaner edge is secured on the finished part. 

Approximately 30 degrees included angle is 
satisfactory for cutting the fiber washers but this 
angle must be increased to 40-45 degrees for the 
harder aluminum alloys. The smaller angle tends 
to chip after some usage on this metal. 

When the punches are dull they may be reground 
on the angular surfaces and their effective sizes 









































































































Stiffening Small Punches 


Small punches for piercing rather heavy stock 


must be designed with care to be able to resist the 





stresses imposed on them. Not only is compressive 
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remove or steady the dies. when vise pressure ts 


relaxed to remove finished parts and insert new 
ones. 

Also, the platform and post, which revolve on 
the length of bar stock enclosed in the split tubing, 
have a travel of 360 degrees. The operator simply 
revolves the vise to the best angle for smoothing a 
particular flange and secures it there by tightening 
the T-clamp on the split tubing. Several rotary vises 


of different sizes have been made as needed. 


J. H. Simpson 


Grand Prairie, Texas 


will not be altered. The tool is, of course, limited 
insofar as thickness of material it will cut. Up to 
34-inch fiber has been cut but only up to 14-gage 
(0.064-inch) aluminum sheet. The operation is 
also rather slow: it is necessary to pull each com- 
pleted washer from the ‘outer punch and occasion- 
ally an aluminum slug will stick in the conical part 








of the inner punch and must be pushed out. For 
small quantities, however, this small nuisance is 
easily offset by the great saving in tooling. 
H. J, Gerber 
Member-at-large 
Stillwater, Okla. 


stress involved. but buckling tendencies are also 


present in punches of small diameter and compara 


tively great height. Trouble begins when the ratio 


13 




















betwee ength and diameter exceeds live to one 
Round | hes are sidered first since the ma 
rity al nis kind 

Some means of stiflening the punch must bye 
provided when the diameter of the hole to be 
d is less than 0.1 inch regardless of stock 
shear s t 2) when the ratio between hole 
umeter and stock thickness is less than 1.5 to | 
lor w shear strength and 2 to | for high shear 
trength stock. Stiffening can be done by increas 

| body size or adding a supporting quill 


fhe first solution consists in designing a punch 
with a greater body and a short cutting point. The 
sual proportions are given in design / of th 
wcompanying illustration. Of course this design 
equires more steel than the original. needle ty pe 
punch This may be « ompe nsated by a subdivided. 


) 


sectional omposite construction. as m <2 The 
original punch is enclosed in a stiffening tube. 
With this design the punch is made of high 


irbon alloy steel, while the quill is made of in 


i expensive low-carbon steel and hardened. This 

design may be further refined by shortening the 
ictual cutting punch, using a filler of hardened drill 
rod, design 3 This type affords three further ad 


vantages apart from reduced cost: first, drilling 
the punch hole in the quill is easier since it ts 
shorter; second, accuracy of the filler hole is not 
eritical, and third, the shorter punch results in less 
trouble from buckling. 


When two small. round punches are Loe ated too 
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lose together for two quills to be used. a com: 
quill lay he employed, design f, lin such ( 
some means must be provided to prevent the q 
from turning, which would have disastrous co) 
quences. Pins, setscrews and milled surfaces 
used. Two such adjacent punches may be held 
sectioned quills with vise or fixture jaws. desi 
».6 and 7. The jaws are held together with ser 
or bolts. Sometimes if a small, round punch 
located near a large one. they may be incorporat 
in one hody. design o. 

Small punches for piercing noncircular hol 
may be reinforced in some other ways. Wheney 
possible. the body should have a round secti 
with only the actual cutting point shaped to 
hole contour. Designs 9, 10 and J/ are typical + 
amples. Again, the punches must he secured 
ivoid turning. 

When the cutting shape makes a round body 
convenient it should be square or rectangular, d 
signs 12, 13 and 14, While noncircular punches 
may be supported by quills, such auxiliary mea 
are commonly the sectional type as in characterist 
examples 15 and 16. Closely located noncircula 
punches may also be reinforced by uniting them 
a common body. In 17 two small parallel slottin 
punches are held in a square body and in desig 
18 four radially located slotting punches are joined 
ina round hody 

Frederico Strass¢ 


Santiago, Chile 
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By Martin H. Saltz 


reduce inspection time 


Quality Control Engineet 
Hughes Aireraft Co.. Culver City. Calif. 


| 
- PRIMARY REASON tor inspecting samples 
her than entire lots is the large savings that 
effected in inspection time. Because LOO-p« el 
spection can introduce fatigue or lack of atte: 
factors inspection of samples is frequent! 
re accurate Also. L00-percent inspection is ll 
ossible when testing to destruction. When proper 
applied, a sampling plan is designed so its error 
Ss Known. 
Sampling plans ire of two types, namely, fo 
spection by attributes, Fig. 1, and for inspect 
variables. The established terminology includes 


following terms: 


Lot Size—Number of parts in the shipment 


\ ptable Quality Level (AOI Lowest 


Sample S1Z¢ Number i pleces arawt fron 

nspection to determine the quality of the wl 
Number—Maximum number of 
pieces in the sample if the lot is to be a 


asis of the sample 


Average Outgoing Quality Limit (AOQI Maxi 
percentage of defective parts that car 
exist In the outgoing product 


Under ideal conditions. all lots of acceptable 
tualitvy would be accepted and all of those outside 


lis category would be rejected. For example. if 
the acceptable quality level were 25 percent def 

tive. then all of those lots equal to or better thar 
this would be a cepted and all others rejec ted. Since 
the decision is based on a sample, there is a poss 
lity that the sample will not be entirely repr 
sentative of the lot from which it was taken. Thus 
there is an area of error in which some lots will bs 
accepted that should be rejected and some rejected 
hat should be accepted. 
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\n actual curve of a typical sampling plan is 
shown in Fig. 2. A curve of this sort is known as 
the operating characteristic (OC) curve and its 
form depends on the lot size, percent defective, 
sample size and acceptance number. The various 
points on the OC curve are referred to by special 


terms as follows 


Oualitv leve p is the AOI 


Quality leve (P is the poorest quality that would be 
willingly accepted any of the time It is known as the 

tolerance percent defective. (LTPD 
Producers Risk For any AQT there is a risk (a which 
s the probability f{ rejecting a lot witl quality P 


t is a measure of the risk of a good lot being re jected 


(Consumers Risk For every LTPD there is a (6) risk 
which is the probability of accepting a lot with quality 
pP s the measure f the risk that a bad lot will 

{ et 


(AOL), P; 
LTPD) and the a@ and §( risks must be specified, 


In a practical situation, the Po 


so that a sampling plan can be devised accordingly 

The OC curve shown in Fig. 2 is for a sampling 
plan with a sample size of 50 and an acceptance 
number of 4. For an AQL of 4 percent the pro 
ducer’s risk is 10 percent and for an LTPD of 16 
percent the consumer's risk is 5 percent. Assume 
in AOL of 4 percent and an LTPD of 16 percent 


is indicated by Py and P, respectively in Fig. 2 


Then if a lot which is only 2 percent defective is 
inspected. there is a >-percent probability that this 
lesirable lot of parts will be rejected. If a lot 
which is 10 percent defective is inspected, there is 
1 35-percent probability that this lot will be accepted 
and a 65-percent probability that it will be r 
ected. 


This example emphasizes that any sampling plan 
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nherently has some error. Since under a well 
lesigned sampling plan these risks are known, 
thev are taken into consideration. W ith LOO-per 
nt inspection and fixed-percentage rule-of-thumb 
sampli plans similar errors occur, Dut they ar 
known values which result in mislk iding quality 
els and misinterpretations of data 
select an appropriate sampling plan it is 


essary to consider such factors as how critical 


the part is, its cost, cost of Inspection ind cost of 
inati rejects later in the process Sampling 
lans are based on two general ipproaches: those 


that assume rejected lots will not be screened ( Mil- 
Std-LOSA ind those that minimize over-all in 
spection by sampling ind L00-percent screening ol 


rejected lots (Dodge Romig Sampling lables) 


The use of attributes sampling plans has been 


itly encouraged by various bureaus of the U.S 
(,overnment For this reason, san pling tables in 
cluded in Mil-Std-LO5A, Fig. 3, have the widest ap 
peal in industry. Use of this standard greatly sim 
plifies selection of an appropriate sampling plan 
lor a part ular application, since it is only neces 
sary to know the lot size and the AQL. Instead of 


illowing for adjustment in the alpha and beta risks. 


Fig. 1. Parts arrive in lots in this receiving departmentand are inspected on an attributes sampling plan. 


the Government tables make provision for three in- 
spection levels and also “tightened, normal and re- 
duced” inspection. 

In the usual application, inspection level II is 
used. In order to know whether normal, tightened 
or reduced inspection is applicable, the process 
average, or the average percent defective history 
for the part, must be known. 

\ part of Mil-Std-105A, is a code which assigns 


1 References are tabulated at end of arti 


16 





letters of the alphabet to lot size and inspecti 
levels, Fig. 3, and a master sampling plan, Fig. 

The following example typifies the procedure { 
using a sampling plan from Mil-Std-105A, 4 
which a lot will be ac epted or rejec ted on the bas 


J 
of a single sample. Based on a record for 10,0 

parts, an acceptable Quality level (AQL) of 1 px 
cent is desired. For these conditions the low . 
limit is 0.70 and the upper limit is 1.30. The pri ; 
ess is classified for normal inspection since it fa ’ 


between the lower limit of 0.70 and upper limit 


1.30. Assuming the parts are in lots of 1000 f Ek 


inspection level Il, the sample size code letter is k , 


For sample size code letter K. AOL | percent an 





normal inspection, the sample size (n) is 110, th 
acceptance number is 3 and the rejection numbe 
is 4, Fig. 4. Therefore, 110 parts in the lot of 100 
would be inspec ted. If 3 or less rejects were foun 
the lot would be accepted; if 4 or more, rejected. 
When the process average of a part is especial! 
good, or bad, it is advantageous to use a doubl 
sampling plan. A double sampling plan is a pla: 
where it is necessary to take two samples befor 
reaching a decision as to whether or not a lot is 


acceptable. Multiple sampling plans in which mor 








than two samples may be required for a decision. 
do not find wide application because of adminis- 
trative difficulties. 

A classification of defects, such as used with « 
charts, can also be applied to sampling inspection. 
When this is done, the different classifications are 
inspected to different AQL’s so that, in effect, the 
amount of inspection performed is based on the 





importance of the defects. This system frequently 
so complicates the use of sampling tables that they 
lose their practical value. For this reason, the 
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Portion of Lot Defective, percent 
Fig. 2. Actual operating characteristic curve. This 


ndicates that if P. is the acceptable quality level, lots 
f such quality will be accepted most of the time and 
rejected alpha (a) percent of the time. Lots of the 
worst acceptable quality P, will be rejected most of 
the time but will be accepted beta ($) percent of the 


time. 


lassification of defects with sampling tables is 
incommon. 

Sampling plans are based on the assumption that 
each part in a lot has an equal opportunity of being 
selected as part of the sample. This condition is 
referred to as randomness. Parts selected from a lot 
which are to be inspected under sampling plans 
must be chosen by chance; no bias should be in 
troduced by the inspector taking the sample 

When using an attributes sampling plan a d 
cision must be reached as to the disposition of re 
jected lots. If rejected lots are screened, then thi 
AOQL (average outgoing quality limit) is of in 
terest. Since this is true in many applications. 
AOOQOL are 


The outstanding 


sampling plans which are tabulated by 


becoming more popular. source 
of these is Dodge and Romig.” 

While attributes sampling plans, as described. 
are ideally suited for inspection in receiving d 
partments, in production departments the inspec 
tion or the final buy-off would have to be delaved 
until the production run was completed. 

Also such sampling plans are not applicable to 
the system of roving inspectors. To overcome the 
problem of tying up lots pending final acceptance 
and to integrate the use of sampling plans with the 
roving inspector system, a procedure has been de 
vised whereby the samples are taken while the 
work is in progress. The procedure draws a pat 
tial sample in such a way that the total sample, as 
called for by the sampling plan, is completed at th: 
same time that the production run is finished. 

To apply this procedure a form, Fig. 5, has been 
devised. In the B portion of the form are entered 
such data as the acceptable quality level, lot size, 
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Fig. 3. Portions of tables showing limits of the process 
average and code for sample size, from Mil-Std-LO5A. 
Use is explained in the text by the example. 
sample size and rejection number. The subsample 
size is the sample size as called out by the sampling 
plan, divided by the number of inspection periods. 
lhe inspection interval indicates whether this sub 
sample will be taken at one time, on an hourly 
basis, or some fraction. In general, the entire sub 
sample being taken on an hourly basis seems to be 
the most practical method. 

As each sample is drawn, the time is entered in 
the T space, part C. For each part inspected, the 
inspector places a mark in the “In” box if all di 


mensions or characteristics are acceptable. An un 


acceptable dimension or characteristic is noted in 
At the end of the run. 
the number of marks in the “Out” box are tallied 


the “Dimension Out” space. 
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Fig. 4. Master table for normal and tightened in- 
spection, single sampling, from Mil-Std-105A. 


big. 5. Form for conducting in-process inspection 
by attributes. Part A provides for procedural and 
dentifying information; Part B gives information 
regarding the sampling plan used; Part C is for re- 
cording data and Part D is for conclusions as to dis- 
position of lot. 





aire 


and entered on the form as shown in the “Ty 
Parts Out” space, part D. A decision on the « 
position of the lot can then be made. 

If the total number of parts is equal to, or grea 
than, the rejection number for the sampling p! 
being used, then the disposition of the lot should 
*100-percent Crib Inspection.” 

In some applications, a procedure has been a 
plied where the form is instituted by the machini 
setting up the job in advance of the actual produ 
tion run. This adaptation saves inspection time a) 
enables the inspector to perform his actual functio: 
In such a case it is necessary that the machinist | 
able to complete part B of the form, including |; 
size, sample size, etc. 

In those plants where the machinist has been in 
doctrinated with some of the reasoning behind sam 
pling plans, this system has been applied success 
fully. with the bulk of the sampling actually being 
done by the machinist while the inspection depart 
ment oversees the program. Production personne! 
must be properly educated in the philosophy of th 
system; otherwise it is difficult to get them to report 
rejects as required. 

In-process inspection by attributes sampling plans 
has the advantage of being applicable to complex 
parts regardless of the number of dimensions or 
characteristics being inspected. Only one form is 
required for each part. It is frequently advan- 
tageous, however, to maintain an X and R control 
chart also for those dimensions or characteristics 
which are most critical and indicative of the ac- 
ceptability of the final part. 

Although sampling plans based on inspection by 
attributes cover the bulk of problems encountered, 
there are advantages in performing inspection by 
variables and basing sampling plans on such data. 
These advantages of a variable sampling plan would 


include the following: 


|. For the same protection against accepting a bad lot 
or rejecting a good lot, the sample size required for 
variable sampling plans is smaller than that required 
for attributes sampling plans. 


2. Inspection by variables provides more information 
than does inspection based simply on a “go not-go” 


basis. 


3. The reduced sample size is especially advantageous 
where inspection is costly, time consuming, or de 


structive. 


1. The problem of determining the quality of border 
line lots is reduced since actual measurements are re 
corded rather than simply classifying a part as good 
or bad. 


- 


The amount that a part is within or outside of the 
specification is taken into consideration and therefore 
vendor rating can be done more accurately. 

The disadvantages of a variable sampling plan 
are as follows: 
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plan is somewhat difficult to administer be 
if the calculations necessary This has beer 
ewhat overcome by the tabulation of the plans 
anner similar to that used in Mil-Std-l05A and 


ain graphical presentations such as Lot Plot 


such a plan, it is assumed that 


y distribution of the parts can 


i normal. or near normal curve 


imption is a reasonable one. in some 


in miuste ading con lusions 


attributes sampling plans. a variable samp 


can be applied to only one characteristic at 


\s with attributes sampling plans. it would be 
rable to have a situation where all lots sub 
tted would be accepted if the percent defective 
s at a set value or less and rejected if above this 
ie. This is only theoretically possible and in 
tice, there are, as with attributes sampling 
ins, producer and consumer risks, as shown by 
operating characteristic curve. Fig. 2. 
Sampling plans for variables have been tabulated 
the following two sources: Sampling Inspectior 
ns by Variables, Bowker and Goode® and “Naval 


Ordnance Standard Sampling Procedures and Ta 


Fig. 6. Flow chart for operation of single sampling 
plan for inspection by variables. NovOrd standard 
deviation symbol (S) is equivalent to commonly used 


symbol sigma (0). 








Lot 


Pick Sample 
































Calculate Arithmetic Mean (X 
of the Measurements 


Calculate Standard Deviation (S 
of the Measurements 














L a 
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Calculate Upper and/or Lower 
Lot Quality Indexes Cy& S, 


" 
f 7% 


























ACCEPT LOT 
f the upper lot quality index C 
$ greater than or equal to the 
acceptance constant A, 


REJECT LOT 
If the upper lot quality index Cy 
is less than the acceptance 
Constant Ay 


e lower lot quality index C) 
is less than or equal to 
acceptance constant A. 


If the lower lot quality index (C 
is more than the acceptance 
constont A, 
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bles for Inspection by Variables” NavOrd-80 
These two sources have greatly simplified the ap 
plication of inspection by variables plans. 

The Government tables on sampling plans for in 
spection by variables are not indexed according to 
producer and consumer risks. To select the appro 
priate sampling plan from the NavOrd-80, it is only 
necessary to know the lot size and the acceptable 
quality level. 

In determining whether to apply normal, tight 
ened or reduced inspection, it is necessary to cal 
culate the process quality indexes, which are desig 
nated by ( for the upper specification limit and 
C’,, for the lower specification limit. Other factors 
which must be computed are the lot quality index 
for the upper specification limit (Cy) and the lot 


quality index for the lower specification limit (C ,) 


Ww here 


ower specification limit 


Standard deviation of all sample measurement 


a group ol lots 
| pper specification limit 


\rithmetic mean of the sample measurements 


for a single lot 


Average of all of the parts inspected from 


the proc ess 


Ihe steps that are required in order to apply one 


of the sampling plans are shown in Fig. 6. Al- 


though the computations appear to be complex, if 


the steps are followed in accordance with the flow 
chart, the procedure will fall into a relatively sim- 
ple pattern. 


Following through the procedure of applying an 


Fig. 7. Typical page from NavOrd-80 giving coding 
of samples. 



































Fig. 8. Master sampling table for upper and lower 
specification limits for normal, tightened or reduced 
inspection. Sample size and acceptance constants are 
for single lot decision, variables sampling plans. 


inspection by variables sampling plan from NavOrd 
80: let it be assumed that the records indicate the 
process quality indexes for the part to be inspected 
are C, 12.4 and C’; 7.7 Also, that these two 
values are based on a series of samples totalling 
1,000 parts. An acceptable quality level of 1 per 
cent is desired. 

For the quality index values, based on 1,000 
parts, and an AQL of 1 percent, and since neither 
tightened nor reduced inspection is called out for 
the parts, normal inspection is used. If the part to 
be inspected is new and there is no past history on 
it, then it is not possible to calculate C’, and C’,; so 
normal inspection is uséd. After the item has been 
received for some time and data have been accumu- 
lated, the indexes should be calculated to determine 
if tightened or reduced inspection should be applied. 

If the parts are in lots of 1,000 for inspection 
level Il, the sample size code letter for the lot is 


D, Fig. 7. 





For code letter D, AQL 1 percent and n 
inspection, the sample size is 35, Fig. 8. Accept 
11.88 and 1, 8.12. r} 


fore, 35 parts in the lot of 1,000 would be insp 


constants are: A, 


and the measurements recorded. Values for ( 

C;, must be computed. If the lot quality inde 
is greater than or equal to the ac eptance cons 
Ay the lot may be accepted for the upper speci 
tion limit. If the lot quality index Cy, is less | 
or equal to the ac eptance constant 1,, then the 
may be accepted for the lower specification |i 
The master sampling table, Fig. 8, is also used 
tightened inspection by reading the accept 
quality level values along the bottom of the ta 

The discussion so far has been limited to si 
sampling plans which operate as shown in Fig 
Double sampling plans for inspection by varia! 
are available and are described in Sampling Ins; 
tion Plans by Variables, Bowker & Goode. H 
ever, because of the difficulty of administration 
such programs, and the complexity of the mat! 
matics involved, such plans do not find wide 
ceptance at this time. 

In an attempt to simplify the mathematical basis 
of sampling inspection plans by variables, various 
techniques have been developed where the data ar 
represented graphically and decisions reached visu 
ally. The most widely accepted of these techniques 
is that developed by Dorian Shanin, normally 
referred to as Lot Plot.* Although Lot Plot has 
found some acceptance, it is still too soon to ind 


cate that the results are reliable. 
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Work Holding with Magnets 


aa of magnets in its fixture details 
for assembly operations, have piled up economies 
for American Blower ( orp. 

Production is concerned with welding vane as- 
sembly of fans up to seven feet in diameter. Ex- 
perience has shown that an unbalanced fan is pro- 
duced if there is any shifting of parts during the 
operation. Specifically, the problem appeared to 
revolve around the vane hub. Jig and fixture men. 


attacking the focal point of trouble, mounted a 


30 


16-inch circular steel plate at the center of crosse: 


I-beams, then drilled the plate for 58 permanent 





magnets 1%4¢-inch in diameter. These magnets 
made by Carboloy Dept. of G-E, were put in the 
plate and insulated by aluminum tubing and washers 

Now, when placed on the plate, the vane hul 
holds rigidly during welding of blades between hu! 
and outer rings. The fixture takes work up to 82%, 
inches in diameter with no trace of movement i1 


vane blades, hub or outer ring. 
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M oror CONTROL can be understood better when 
fundamental similarities of a-c motors are ap 
eciated. Commonly used types are squirrel-cage, 
iltispeed squirrel cage, wound-rotor, and syn- 
hronous motors. A typical control for a squirrel- 
ize motor is illustrated in Fig. 1. By knowing why 
‘tors function as they do, the tool engineer can 
tain the performance he wants through proper 
yntrol selection. A-c motor control, as discussed 
this article, includes only the motor controller 
ind the motor-running over-current protection. 
These are the bottom two blocks in the complete 


system shown in Fig. 2. 


Similar Stator Design: All a-c motors have a 
primary winding, normally mounted in the stator 
is shown in Fig. 3. This winding, energized by the 
ic power source, provides the magnetic-field flux 
necessary to help produce the rotational power. 
For this reason, all forms of primary winding a- 
iotor controls are basically alike. 

The torque developed by the motor, is actually 
the resulting reaction of the magnetic field set up 
by the primary winding and the current flowing 

the conductors or windings in the rotor of the 
motor. This secondary current is induced by 
transformer action from the magnetic field pro 
luced by voltage on the primary winding. 

Current flow in the rotor and the strength of the 
nagnetic field determine the amount of motor 
torque produced. For this reason, any change in 
primary voltage (determining the magnetic field 
strength and resulting secondary current) or change 
n secondary resistance (controlling the amount of 
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Part 3—A-C Motor Control 





Fig. 1. Squirrel-eage motor control which provides 
d-c braking to shorten machine cycling time. 













































— . Table 1. Cost Comparison of A-C Motor Starters 






































Power Source Approx. os: 
Y Starting Method Motor Inde 
Current Linestart (magnetic) Squirrel-Cage 10 
limiting 2 Autotranstormer (manual) Squirrel-Cage 45 
Part Winding (magnetic) Squirrel-Cage 47 
| Disconnect | Multispeed (magnetic) Squirrel-Cage 50 
Primary Resistance (magnetic) Squirrel-Cage 54 
Conductor over- Primary Reactance ‘magnetic Squirrel-Cage 55 
current and Pe , : 5 ec 
utotransformer (‘magnetic uirrel-Cage 
short-circuit ; : : ” 
protection : Star Delta (magnetic Squirrel-Cage 55 
| Secondary Resistance (semimagnetic Wound Rotor 87 
Secondary Resistance (magnetic) Wound Rotor 100 
Motor ~ 
controller 





| 


Motor running 
over - current 
protection 














# If required 





Fig. 2. Basic elements required in a complete motor- 
control system. 


Fig. 3. Basically different a-c motor characteristics are 
obtained by selecting different rotors. 
















Rotor for 
Squirrel Cage Motor 


Rotor for Wound~ Rotor Motor 


secondary current) will affect the resulting moto: 
torque. Since the secondary current is also di 
pendent on the magnetic field, any change in this 
field will produce a double effect on the moto: 
torque (torque varies as the voltage squared). 


Motor Types: The basic range of motor chara: 
teristics is obtained by using different types of 
rotors. Fig. 3. These differences are discussed in 
the following: 


Squirrel-Cage Motors: In the case of a squirrel 
cage motor, the rotor winding is actually a series of 
bars having short-circuiting rings attached to each 
end. The assembly, in most cases, is cast and has a 
fixed value of resistance. As long as the motor in 
put voltage remains constant, the secondary current 
and motor speed-torque characteristics remain 
fixed. 

By using rotors with different rotor resistances, 
a wide range of speed, starting torque, starting 
current and slip characteristics are obtainable, as 
shown in Fig. 4, to fit applications ranging from 
punch presses to lumbermill machines. 

Wound-Rotor Motors: \n the case of the wound. 
rotor motor, the rotor has a secondary winding 
with terminals brought out through slip rings. In 
this way. the amount of current flowing in the 
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Starting 
Method vest Winding* 
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Motor winding is connected di- | Motor winding is connected 
rectly to the power source direct to power source through Full voltage is applied to half For starting, full voltage i 
’ Motor winding is connected di- Motor is linestarted on low- through contacts operated eith- contacts operated either man the motor winding. After a plied to the motor win 
ei rectly to the power source speed winding, then recon- er manually or magnetically. wally or magnetically, When time interval, full voltage is connected in star. After a 
r 
ia through contacts operated eith- nected to high-speed winding The secondary resistance gov- motor approaches synchronous applied to the second half of interval, the motor is de 
er manually or magnetically erns the motor speed and speed the d-c power is con the motor winding gited and the winding 
torque output. As more resist- nected to the field winding immediately delta-con 
ance is shorted out, motor with the reapplication of 
speed and torque increase. age 
, =. Y —— ——_ 
z R) High Speed ‘a s 
3 \ 
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Speed-Torque £ ~ . 
Characteristics ¢ — L 
- w-Speed 
= eaten Simin, ne 
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A. Winding 
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eo 
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. 00 20 0 Z 100 20¢ 
Torque (percent full load) Torque (percent full load Torque (percent full load) Torque (percent full load que (perce . 
Contactors divide motor load 
Advantages Control is simple and least ex- Control is simple and relatively Maximum starting torque per | Control is simple, least expen and therefore can be half the Lends itself well to mo 
pensive inexpensive ampere is obtainable. A wide | sive in its class size of a regular linestarter. In standard European conn 
range of speed control is pos- expensive means of providing such as 220/380 volt 
sible increment starting. Provides 
closed transition 
Motors suitable for sf 
Motor windings must be divided starting must have 
Motor must be multispeed type Basically more expensive than into two of more groups, and which can be connected 
Disadvantages Inrush currents are high. Open transition, motor is de- squirrel cage. Speed regulation Inrush currents are high leads brought out starting in star and w 








energized while transferring 
from low speed to high speed 


is poor when using secondary 
resisto.s for speed control 





A low-torque cusp in the start 
ing curve limits the available 


starting torques 


ning in delta. Startin 
is limited to approxim 
full load rating S 
starting is not usually g 
in the United State 


transition 




















*These starters are equally applicable for synchronous motors as well as squirrel- 


cage motors. 


A field application control must be used with the synchronous 
motor however for applying d-c voltage to the field 
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Part Winding* 
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Star Delta 
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Primary Reactance 


Autotransformer 
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is connected 
source through 
ed either man- 
When 


synchronous 


tically. 


power is con- 


ield winding. 


Full voltage is applied to half 
After a 
interval, full voltage is 
applied to the second half of 


the motor winding. 


time 


the motor winding. 


For starting, full voltage is ap- 
plied to the motor windings 
connected in star. After a time 
interval, the motor is de-ener- 
gized and the windings are 
immediately del t a-connected 
with the reapplication of volt- 
age. 


The motor is connected to the 
line through a primary resistor, 
and reduced voltage appears at 
the motor terminals due to the 
voltage drop across the resistor 
After a time interval, the re- 
sistors are shorted out and full 
voltage is impressed on the mo- 


tor 


The motor is connected to the 
line through a primary reactor, 
and reduced voltage appears at 
the terminals due to the voltage 
drop across the reactor. After a 
time interval, the reactors are 
shorted out and full voltage is 
applied. 


On start, the autotransformer 
is energized placing 
voltage on the motor. After a 
time interval, the autotrans 
former and the motor are de- 
energized and full voltage is 
applied to the motor 


reduced 





9) 200 
cent full load) 


C ‘ele 


Torque (percent f 


Torque (percent full lood 


100 
Torque (percent full lo 





le, least expen- 


Contactors divide motor load 
and therefore can be half the 
size of a regular linestarter. In- 
expensive means of providing 
increment starting. Provides 
closed transition. 


Lends itself well to motors of 
standard European connections 
such as 220/380 volt 


Starter is fairly simple and pro- 
vides closed transition, since the 
resistor is shorted out without 
de-energizing the motor. 


Starter is fairly simple and pro- 
vides closed transition, since the 
reactor is shorted out without 
de-energizing the motor. Losses 
during starting are lower than 
resistor type 


Starting losses low. More start- 
ing torque per ampere than re- 
sistor type 





are high. 





Motor windings must be divided 
into two or more groups, and 
leads brought out. 


A low-torque cusp in the start- 
ing curve limits the available 
starting torques. 





Motors suitable for star-delta 
starting must have windings 
which can be connected when 
starting in star and when run- 
ning in delta. Starting torque 
is limited to approximately ‘4 
full load rating. Star-delta 
starting is not usually practiced 
in the United States. Open 
transition. 





Requires more amperes of line 
current for the same available 
starting torque than the auto- 
transformer. Power losses are 
higher than autotransformer. 





Requires more amperes of line 
current for the same available 
starting torque than the auto- 
transformer. 





Open transition, the motor is 
momentarily disconnected from 
the line when transferring from 
reduced to full voltage 
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Table 4. 





Typical Braking Methods Used with A-C Motors 





Method Preferred Motor Basic Operation 





Advantage 


Disadvantage 








Plugging All Types Two leads are reversed 
polyphase motor tending 
drive motor in opposite direc 
tion Power is removed when 
motor reaches standstill 

Shoe or Disk All Types A shoe or disk brake is coupled 

Braking to motor shaft Motor 
stopped by friction 

A-C Dynami Wound Rotor Single-phase power is con- 

Braking nected to two primary wind 
ing The k revivtance in the 
secondary circuit the more 


braking action 


Regenerativ 


Multispeed 
Wound Rotor when the motor is driven 


speeds greater than synchro 
nous speed if a multispeed 


motor running at 1800 


speed is suddenly reconnected 
for a 900 rpm speed, it will 


regeneratively brake down 


900 rpm. Wound-rotor motors 
used on hoists frequently have 
overhauling loads which tend 
to drive the motor over syn 


chronous speed 
D-C Dynami All Types 


to the primary winding 


mere d-c the more braking 
In the case of the wound rotor 
the less secondary resistance 


the more braking 
Synchronous: D-c_ voltage 
app ied to the field. The 


mary windings are shorted to 
gether or with some resistance 
in series to limit the braking 


Regenerative braking occurs 


Squirrel-cags G wound-rotor 
Braking motors: D-c voltage is applied 


Least expensive. Simple. Pro During plugging, the 

vides braking torque relatively currents are high. Power 

independent of speed be available for braking 
type of zero-speed switch 
be needed. Plugging add 
ditional heating to motor 
times that of starting 


Provides braking action even Added 
on loss of power. Does not 
impose any additional heating 
in motor Provides holding 
action at standstill 


expense of | 
Maintenance of brake sh 


Simple, inexpensive, good for 


Excessive heating requ 
overhauling loads on hoists 


oversize motor Braking 
tion reduces with speed 
at standstill. Must have f 
available for braking 
Simple Must have power availab/ 
braking Only = availabk 
speeds above synchronous 


Smooth braking action Less D-c power must be avail 
losses than plugging. Braking for braking No braking 
torque easily controllable standstill 





secondary winding can be controlled by means of 
external resistance as indicated in Fig. 3. Con- 
trolling the secondary current actually provides a 
control on the motor input current as well as the 
motor torque output, somewhat similar to the ac- 
tion in a transformer where the primary current 


depends on the amount of secondary current drawn. 


Synchronous Motors: The rotor of the = syn- 
chronous motor has two windings. The starting 
winding is analagous to a squirrel-« age rotor wind 
ing. Bars embedded in the face of the rotor make 
up the rotor make up of the squirrel-cage winding 
and also act as a damper winding when the motor 
is running. The running winding or field winding 
is located in the body of the rotor and is energized 


by direct current. 


Multispeed Motors: 


(revolutions per minute) of an a-c motor is equal 


The synchronous speed 


to 120 times the supply frequency (cycles per sec- 
ond) divided by the number of poles. Synchronous 
speed is commonly used because speed varies some- 
what with the load imposed on the motor and ac- 
cording to the “slip” designed into the motor as 
indicated in Fig. 4. All are designed to have less 
than 5-percent slip with the exception of Design D 
which may have slip up to 20 percent. The high 


slip makes this motor especially desirable for punch 


56 





presses and other machines using flywheels. 

If the primary winding of a motor is provided 
with 4 poles and energized from a 60-cycle sourc: 
the synchronous speed is 1800 rpm. If the winding 
has 2 poles, the speed is 3600 rpm. By placing two 
primary windings on one motor (both 4-pole and 
2-pole combinations) the motor can be run at tw 
different speeds, depending on which winding is 
connected to the line. A motor of this type is called 
a two-winding multispeed motor. If one primary 
winding is so designed that it can be reconnected 
to produce several pole combinations it is called 
single-winding multispeed motor. If a squirrel 
cage rotor is used, the motor is a_ multispeed 
squirrel-cage motor. A wound-rotor can also by 
used, giving the characteristics of a multispee: 


wound-rotor motor. 


Motor Starters: The first basic operation 
controlling any a-c motor is to energize or conne 
the motor to the power supply. This can be pe 


formed in many ways. 


Linestarters: The most direct method is “acros 
the-line” starting, using a linestarter as shown 
Fig. 5. The schematic diagram illustrating tl 
power circuit is shown in Fig. 6. Either manual 
or magnetically operated, linestarters are used fi 


many and varied applications. Since the magne 
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Speed (percent synchronous) 





erated starter is controlled by a push 
ther pilot control. it has the advantags I 
lity, being operated either remotely 
lly, such as by a pressure switch. 
estarting squirrel-cage motors involves hig! 
current on the order of 600 percent of the 
full-load rating. This high inrush current 
cases. is undesirable either because of thi 
r-system limitations or because of the resulting 
if high torque to the driven equipment. As 
xample. a convevor belt carrving glass bottles 
d upset the material if a sudden surg: 
were applied In applic ations where hich 


sh current or high starting torque car 


ited. some form of reduced-voltage start 


st be used. 
ist of the most common control schemes used 
lay for starting a-c motors are listed in TABLE ] 
ross-the-line or linestarter is the least expensive 
iking into consideration the price of the motor 
costs of the various starters compare somewhat 
shown in TABLE 1. There are other considera 
is besides price. however. Control features ars 
wn in TABLE 2 and are chosen to eliminate o1 
inimize the high starting current inrush or torque 
veloped by linestarting. 
[he multispeed motor and starter works well 


| 


ids such as high inertia mixers. The motor can 


rst accelerate on its low-speed winding with a 


Fig. 4. Typical speed-torque curves for various NEMA 
designs of squirrel-cage motors. 


Design A 


Des B 


Design F 


50 100 150 200 250 
Torque (percent full load) 


uw 
.@) 
Oo 


juicker reduction in current inrush than when 


ittempting to get to the top speed in one step. 


Part-Winding Starter: This type of starter is 
{ten used for starting motor-generator sets, both 


squirrel-cage and synchronous motor ty pes. While 


the cusp in the speed-torque curve. TABLE 2. is a 
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imiting factor, the torque required to accelerate 


a motor-generator set in usually less than that 
value The part winding scheme does, in spite ol 
its limitations, offer an inexpensive means olf pro 
viding increment starting. This is often the r 
quirement on network and other regulated power 
systems where the amount of powel taken at any 


instant is limited 


Reduced-l oltage Starters: The star-delta startet 
lends itself well to motors of standard European 
connections such as 220/380-volt motors. Standard 
dual-voltage motors in this country are not de 
signed for star-delta connections They can. of 
course, be obtained on special order. 

The primary-resistance starter, sometimes called 
a “cushion starter” is used where high starting 
torques and currents are not permissible and where 
1 particularly smooth start is desirable. Certain 
conveyors where fragile material is handled, and 
rotating thread frames in the textile industry use 
this closed-transition type of starter to advantage. 
This type of starter is satisfactory for fan and 
blower applications because their torque require 
ments are low at the lower speeds. 

The primary-reactor starter, identical to the re 
sistor type except for the substitution of reactors. 
lends itself better to high voltage than a resistor 
For that reason, this type is used on most high 
voltage designs. 

The autotransformer type starter is used with 
motors to drive pumps. blowers, machine tools. 
mill machinery and similar equipment where: (1) 
reduced voltage is required, (2) more torque pet 
ampere of line current is needed and (3) open 
transition during starting is not objectionable. 

When using a wound-rotor. a linestarter for 
the primary winding, with secondary resistance 
control, produces an effect comparable to reduced 
voltage starting. On high-inertia conveyors that are 
started under full load, the wound-rotor motor and 
control is ideally suited. It can produce 150 pet 
cent rated torque with a 150-percent full-load 
current inrush as contrasted with a squirrel-cage 
motor where 150-percent inrush current only pro- 
duces 10-percent rated torque. Heavy-duty re 
frigeration compressors use this method because of 
the high-torque low-current characteristic as well 
is the speed control available. 

The limited capacity of supply systems in the 
early days of induction motors forced the extensive 
use of wound-rotor machines. This reason. still 
applies in many foreign countries. As squirrel- 
age motor designs have been perfected and sys- 
tem capacities enlarged, the use of wound-rotor 
induction motors has been largely confined to ap- 
plications such as cranes and other forms of hoists 


where particularly high starting torques and low 


starting currents § are required simultaneously. 




















along with speed control. A recent innovation 


oth primary and secondary resistance 


combines 
icceleration to minimize the saw-tooth type ol 
speed-torque acceleration curve normally associated 
with acceleration by secondary resistance only 
This method takes advantage of the fact that, when 
using a primary resistance the primary motor cul 
rent decreases as the motor accelerates with a re 
sulting increase in motor terminal voltage causing 
essentially a constant torque condition with speed 


increase, 


Motor Overload Protection: The second basi 
operation in controlling an a-c motor is to provide 
motor-running over-current protectior The main 
reason for this protection is to keep the motor 
from overheating. For this reason, the protective 
device must in effect measure the temperature of 
the motor 

The overload relay that affords this over-current 
protection is almost always located in the motor 
controller. The most commonly used overload 
relay is the thermal type. It makes use of the heat 
storing ability of a thermally responsive element 
and connected mass. Heat generated by motor 
current flowing through a resistance-type heating 
coil is either conducted or radiated to a heat 


sensitive element which causes the relay contact to 


Fig. 5. Typical standard linestarter for a squirrel- 
cage motor. 





open when the latter has reached a predetermi 


temperature. The heat sensitive element may be 


Bimetal strip which bends to actuate a _ cont 


mechanism. Usually must be reset manually. 


2. Bimetal disk which snaps from convex to concay 
operate the contacts This system can be made 


reset automatically 


Spring loaded shaft which is held by a low-m: 
alloy (solder pot type) and rotates to operate 
contacts when the alloy melts. Usually must be 


manually. 


[hermal overload relays store heat and w 
operate in shorter time intervals for each successin 
starting of the motor, provided the elapsed tin 
between the startings has not allowed the heati: 
coils to cool to room temperature. Thermal ove 
load relays are designed to follow the heating 
the motors, but actually only a compromise cor 
dition is possible because of relay standardizatior 
Fig. 7 shows a typical relay operating curve. 

Sometimes magnetic coils are employed instead of 
heaters in overload relays. In this case, some forn 
of dashpot action is used to create an inverse-tim: 
tripping characteristic. This type is generally used 
on crane applications. These induction and mag 
netic overload relays have greater accuracy than 
thermal types but do not accumulate the heating 
effect from start to start, since the relay quickly 
resets every time the motor is de-energized. 

While overload relays are designed to simulat 
motor heating, thermal type devices are ofter 
fastened to the motor frames, especially on small 
motors. After an overload condition, the device 
stays locked out until the motor has cooled. It can 


be seen that it would take much longer for a device 


Fig. 6. Schematic diagram of power circuit for a 
standard linestarter. 
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ted on a motor to cool than a remotely 
nted overload relay. Many control schemes 
ying motor-mounted thermal protection fea 
1 by-pass system so that the motor can be run 
id and thus permit quicker cooling of the 


r. 


Other Forms of Protection: Low line-voltag: 
: common hazard because it prevents motors 
While run 


it causes motors to lose speed and draw heavy 


reaching rated speed on starting. 


rload currents. 

Low-voltage protection is provided inherently in 

1agnetic starter because the line contactors are 
iintained closed by a potential taken directly 

1 the motor line or from a control transformer: 
indard magnetic contactors will close on ap 
ximately 85 percent of line voltage and open 
s the voltage is decreased to approximately 60 
cent. If a severe voltage-dip or a complete loss 
line voltage should occur while the motor is run- 
ng, the line contactor will open. 

On many manual-type starters, the contacts are 
eld in the “run” position by a small electromagnet 
vhich derives its electrical energy from the same 
ower that energizes the motor. This provides low 

ltage protection on these starters. 

Phase-reversal protection may be necessary for 
such applications as elevators, hoists and conveyors, 
especially where the possibility of phase reversal 
exists. This condition can arise when emergency 
power supplies are used or when the transmission 
ine is subject to frequent alterations. 

Protection against the reversal of rotation of a 


polyphase motor is provided by a special type of 


Fig. 7. Average trip-time current curve for typical 


thermal overload relay. 
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relay that stops the motor upon reversal of the 
connection of any two of the phases, but remains 
inoperative when the desired phase sequence is 
maintained. The relay may also be of the type 
that operates on current or voltage. 

Synchronous motors need damper-winding pro 
tection because the squirrel-cage starting winding 
is usually designed with limited thermal capacity. 
If the motor fails to reach its speed in the required 
time, a thermal relay opens the power circuit. A 
pull-out relay is also used to protect the synchronous 
motor if it “pulls out of step” due to a load beyond 
the capacity of the motor. 

As motors become larger in size, investment in 
creases and replacement is more inconvenient. For 
such motors, additional devices are used to protect 
the investment and maintain production, such as: 
motor-winding temperature detectors, bearing over 
temperature detectors, insulation protection (space 
heaters), voltage-surge protection (lightning) and 
lubricating oil pressure switch. 

Speed Control and Braking: A third opera 
tion in controlling an a-c motor may involve speed 
control. Most forms of electrical speed control for 
a-c motors employ the same theory as used in motor 
starting. TABLE 3 shows various systems used. Ex 
cept for multispeed motors and frequency-changing 
systems, a-c motors operate at one relatively 
constant speed. When employing speed control 
methods, the load on the motor affects the speed. 
Of the methods shown in TABLE 3, wWound-rotor 
motor and control is the best for adjustable speeds. 
With squirrel-cage motors, some form of mechanical 
speed control-pulleys, gears, levers, clutches or 
torque converters—is usually employed. 

A fourth operation in controlling an a-c motor 
may be braking. In many applications such as 
compressors and fans, de-energizing the motor is 
sufficient because the load tends to brake the motor. 
Where quick stopping is desirable, as on automatic 
machine tools, one of the braking methods shown 
in TABLE 4 may be needed. 

Many special motor designs are available in 
single-phase and in some brush type polyphase 
motors to do special jobs. The motors and con 
trols discussed, however, cover the majority of 
normal applications. Visualizing their chara 
teristics and scope, in spite of their generalized 
simplicity, gives the tool engineer an excellent back 
ground on a-c motor control. 


CorreEcTION: In Part 2 of this series on “Power 
Supply” published in the August issue an unfor 
tunate error appears in TABLE |. Headings for the 
first two columns are transposed, ie, a transformer 
rated at 150 kva may have an impedence of 5, 7 o1 


9 percent.—ED. 
































Die Casting Machine Largest Built 


eived nearly five vears ago and requiring tw 


vears for onstructiol the largest die casting ma 


hine ever built 


| iledo \ | 


Was recently placed i! 


nt development by Kaiser 


operation 


\luminun 


\ Chemical Corp. and the Doehler-Jarvis Div.. Na 
tional Lead Co.. the new machine was built and will 
be operated by the latter company 

[he machine has i capacity of 49 Ibu aluminum 
ind 200 Ih zine die castings and will produce 


iluminum 
will be 
would be larg 

The 72-inch 


parts for the automobile industry that 


competitive with cast iron, Savings in weight 


blocks 
from the 
rods. The tie 


in length when the dies 
ire lo« ked mn position lor the shot 


in such items as engine 


machine derives its 1 


ime 


center distance between adjacent tie 


rods stretch up to 1. inch 


The platens ride 
llers and two movable plat ns are locked 


while the 


mn huge ro 


together dies are open to prevent acc} 





60 





dental closing. Wide « pening between the dies. 


essary for handling large. deep parts. is obtai: 
by using two toggles in tandem 

While looking for a shape sufhciently large to t 
the machine, D-J engineers opened up a new mark 
for aluminum die castings. 


Flanges for cable re 


They 


astings weigh 


have traditionally 


been made of wood. 


now being made as aluminum die « 


only 30 |b apiece, Wood is 30 percent cheaper th 
the die casting but has an average service life of o 


three shipments compared to the five shipments pos 


sible with castings. Also. the casting has a $3 met 


DIE CASTING 
world is not 
model It 

project becauss 
could not be copying 
The shown in the 
the double toggles contracted. 


MACHINE 
Just an 
was 


with 
eniargead 
completely 
problems 
soived by 
machine is 


largest capacity in 
version of a forme 


engineered as a ne 
introduced by its s 





smaller 
open 


machine 
position w 
Operator at the 

trol panel is looking into the die opening. Cycl 
the machine can be manua 
controlled. 


} 


automatically o! 
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hen the reel is no longer serviceabl 
whine has a present capacity of thirty 75 
s per hour which would require 2.250 lb of 
When die clean-up and application of dir 
.wwents are made automatic. about 60 shots 
possible per hour. To meet this high metal 
d. two 12.000-lb reverberatory furnaces a1 
with the machine. 
iuse an operator could not manually hand 
f metal, a special ladle is used. It runs on ar 
id trolley between the furnaces and the mas 
The ladle is heated and temperature is auto 


illy regulated to that point best suited for cast 


\ shot is determined by the angle to which th 
s tilted and the time it is allowed to remai: 
Repetitive accuracy of shot weight is high 
her feature of this machine is a water-cooled 
chamber to prevent clearance changes that 


ld result in pressure losses 


Specifications 


~ Dp =] {)} t ) 
) irs 2 
» “ nar fyi 
I ing h 
gy pressure (i 
_ I 1a t I 
~ oe] Ke 
ressu ela K 
\ if ' ll 
r e tor } () 
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CABLE REEB FLANGE weighs 42 lb untrimmed and 
is removed from the die by this special snatch arm 
and cantilever support. Note general absence of 
flash indicating correct shot volume. The 42-lb shot 
of metal is forced into the die cavity in 0.22 sec. 
Dies up to 50 tons in weight can be used in this 
new machine 


Production Line 


Recently, conventional pantograph machines have 
been adapted for special operations on production 
lines where long runs and high production are re 
quired. By using several complete pantograph heads 
around a circular indexing table. multiple opera 


tions can be performed on piece parts without han 


FOUR-SPINDLE PANTOGRAPH machine with indexing 
table cuts a serpentine groove in fuse parts. When 
the fixtures are loaded, the table indexes two wor! 
positions. The first two heads make roughing cuts 
and the second two make finishing cuts. Production 
ranges from 200 to 240 pieces per hour, depending 
on loading speed. All electrical controls are inte1 
locked and are contained in the cabinet at the 
operator’s right 





















— - 1 SOS 
‘jim > y | 


dling the parts between operations [These machines 
have been designed and built by the George Gorton 
Machine Co., Racine, Wis., and indicate the possi- 
bilities of using advantages of enlarged masters in 
countless production operations. 

lwo four-spindle pantograph machines with 45- 
inch indexing tables have been built for cutting a 
serpentine groove in fuse parts. The heads are lo- 
cated 45 deg apart and the operator loads and un 
loads two parts at a time at the open side of the 
table 

\ two-head machine cuts the bezels (lens retain 
ing grooves) in die-cast spectacle frames. One head 
cuts left-hand bezels and one cuts right-hand bezels. 
(he bezel does not lie in a plane because it must fit 
convex ‘lenses. The tracers and cutters must move 
vertically as well as in and out, and the tracer is 
controlled by forming guides and springs. 

Down feed can be accomplished by an air cylin 
der, as with the two-head machine, or by a bell cam 


drive operating through a worm and worm gear to 


slowly feed the cutter down as it cuts laterally. 












PANTOGRAPH MASTER shows the shape of the groove 
cut into the fuse part. For this head, the trace 

chain driven but the accuracy of the cut is g 
erned only by the accuracy of the master groov 
The chain drive can be run in either direction f 

conventional or climb milling. Tracer is in its homes 
position with the tracer arm depressing a precisior 
limit switch. In this position, the cutter is free 

the work. When the table is indexed, the fou 
tracers follow their patterns, make their cuts, retur! 
to home positions, depress the limit switches ar 
stop. Each head has an individual spindle driv 
motor and another motor, working through an in 
finitely variable speed changer, to drive the master 


TWO-HEAD MACHINE cuts bezels in die-cast spectaci 
frames. The second head cuts the right-hand bez 
and is shown in position just prior to the cut. Down 
feed to form the three-dimensional groove is a 
complished in one motion by an air cylinder. The 
tracer and cutter are both retracted at the end of 
the cycle so the table can be indexed. The cutte: 
cuts laterally and is a modified V-shape to form the 
correct retaining groove. Each head is separately 
powered so that optimum cutting speed can be used 
for the various operations that might be met 
production. 


Tie Wires Automatically Sized 


Bench mechanics at Temco Aircraft Corp., Dallas, 
lex., are cranking out tying wires of correct length 
instead of hand-snipping them to size since develop- 
ment of a wire-sizing and cutting machine. The ma- 
chine sizes and cuts the 67,824 eleven and one-half- 


inch lengths of 0.041-inch wire annually require 
for two production projects in 1844 hours. Usin 
hand dikes, it formerly required 452 hours to d 
the same job. 

Each revolution of the crank produces one lengt 
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Length of the cut wire can be varied by 
» the point at which the pull rod connects to 
eel. 


between the center of the wheel and the point 


Length of the wire equals twice the dis 


the rod joins it. Pressure can be increased 


wire pulling clamp so stiffer wire can be han 
[The machine can be driven by a small electri 


I desired. 


ry WIRE is pulled the length of this automati 
ff machine through an aluminum tube It 
rges from a bushing over which is mounted a 
cutter with a shear edge. Heart of the 
is a 12%4-inch diameter wheel to which the 
attached and on which is mounted a 
er that actuates the cutter. The pull rod actuates 
amp mounted on a carriage which grabs and 


nine 


roa 18 


els the wire from a five-pound spool. A small 
spring raises the shear after each cut and a 
spring slows the wire spool so the wire won’t 


ash 


Rotating Tool Threads 


Lag 


By Walter F. Wilhelm* 


Professional Mechanical Engineer 
Dayton, Ohio 


Originally designed for application behind what is 
ow the Iron Curtain, an automatic lag screw thread- 
machine illustrates an interesting use of a rotat 
tool. A headed blank automatically feeds from 
the hopper to the spindle chuck in about 2 sec. 
perator can easily handle four machines. 


The screw blank is held in a chuck and rotates at 


1 speed determined by the type of material of the 
The tool, with 13 teeth, rotates and at the 
same time is fed the length of the blank. Since there 


lank 


ire several teeth on the tool, it can be operated for 


long periods without sharpening. 


Senior member ASTE Dayton chapter. 


One 









BUBABare 
BABRaAs= 













Seviember 1954 





bis 





Screws 





LAG SCREW threading machine shows 
screw at the end of the machine cycle. 


a completed 


HEADED CYLINDRICAL blanks have points turned on 
one of the ends and are then placed in the machine 
hopper. Blanks feed from the hopper and are po 
sitioned in the chuck. The rotating tool is shown in 
cutting position and its two end positions are in 
dicated. 
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COSTS 


‘ 
I OR THE FABRICATOR who has been using bart 
metal, then painting after fabrication, a switch to 
precoated coil stock can solve paint shop problems 
In some cases, the paint shop is no longer needed. 
reducing insurance and overhead costs. One-time 
production orders can be met without expanded 
facilities or staff. Fabricated parts need not be 
sent outside the plant for final finishing. 

Until recently, Roll-Away window screens were 
fabricated of electrogalvanized strip that could 
not be finished until the screen was installed. The 
unpainted metal, while the units were on display. 
and the need for painting were definite sales damp- 
ers. The formed parts—housing, vertical cuides 
and bottom bar—could not be painted prior to 
issembly without heavy additional costs. Some of 
the parts have sharp bends, Fig l, and deep re- 
cesses that would not lead to uniform finish appli- 
cation by dip or spray. 

The answer to the problem was found in pre- 
coated steel coil furnished by Enamelstrip Corp.. 
Allentown. Pa. The coil is available in all colors. 
coated on both sides and in various widths. A 
neutral bufl finish was chosen for the window 


hecause it would fit with anv home 


screen housing 
interior color scheme 

Despite the severity of some of the forming 
operations, the paint on the coils does not chip, 
crack or flake 


by a process that permits the final stock to be 


The finish is bonded to the metal 


stamped embossed or drawn without 


pierced 
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Fig. 1. Press brake forms two 180-deg and six wid: 


angle bends on prefinished screen housings. 





appreciable damage to the painted surface. Fig. 2 
The basic economies of fabricating from coil a 
retained in precoated coil. Use of coil stock does 

away with shearing of sheets and_ stacking 
strips. Automatic coil feeds permit fast press 
speeds ind enable one man to handle sever 
presses at one time. 

Savings from increased production are furth 
augmented by low scrap losses. With strips 
from sheets. scrap is lost at each end of the striy 
With coil stock. this loss is confined to the begi 
ning and end of a long coil. Strips sheared fron 
sheets do not always cut evenly. which adds to tl 
scrap loss. Precoated coil stock can be obtained 


the exact width to fit the particular application 





Fig. 2. Die-cut blanks are stamped to form housing 
ends with slots, holes, bends and recesses. 
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EXTRUSION DI nent 1s 


develop 
the shop hy slow cut-and-try methods 
designers 


ild be the responsibility ol di 


makers with shell heights. blank 


Ss. al draw and extrusion cup heights 1) 
rs can save dle development time by usin 
us vr Guldinus theorem to calculate ind 
s-ary dimensions 
= theorem relates the area of revolution to the 
er ot gravity of the shape that generated 
\ hie i line, Fig. 1. is rotated about an axis 
he sa plane but not crossing it. the ar 
d is equal to the product of the line lengtl 
| the circumference of the circle about the axis 
: bed by its center of gravily, o1 
{ 
re 
f ‘ I g i q 
nc} 
Fig 
) 
vs Fig. 
\ variation of this theorem is used to deter: 
e volume of revolution, Fig. 2, generated by 1 the 
iting a plane surface about an axis on 
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how to save development time 


Resultant Moment Arm 


If the generating line is composed of several ares 


straignt lines. the resultant moment arm and 


\ 


a 


CG 


xo 














Y 


Elements of surfaces of revolution. 


1. (left) 


2. (right) Elements of volumes of revolution. 


otal developed length should be used in qua 


: | he resultant moment arm can he found by 


calculation or graphical methods 


} 2 ) 
; [The conditions illustrated in Fig. 3 are repre 
ha sentative and indicate a shape composed of two 
straight lines and an are. When these lines are 
; otate 01 is. they describe a cylindrical 
Senior member ASTE Chicago chapter. rotated about the axi “ ' , a 
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Fig. 3. (left) Graphical representation of resultant 
arm for compound shape. 


Fig. 4. (rt.) Center of gravity of 90-deg. circular are. 
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big. 5. Graphical determination of resultant moment 
arm for compound shape. 


cup. The surface area of the cup is equal to the 
sum of the surfaces generated by each line, or: 
2axl 2uxea + 2nxvb + 2x 
From this equation the moment arm becomes: 


(xed tod TT XeC) 


~ 


Since most ares encountered in die design are 
one-quarter segments of circles, Fig. 4 is included 
to show where the center of gravity of such an are 
falls. Calculators are available for determining 
are lengths for any included angle, or they may be 
individually calculated. 

At (A) in Fig. 5, is a simple figure of two 
straight lines and an included are. The graphical 
method for determining the resultant moment is 
shown at (B) and (C). A layout of the shape is 
made at full or enlarged scale. depending on the 
accuracy required. It is then divided into its geo- 
metric components: straight lines a and c. and cir 
cular are b. 

Line }’-Y’ is drawn parallel to axis Y-Y at some 
convenient point and lengths a, b and c are marked 


off on it. From the end points, lines 0 and 3 are 
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constructed at 45 deg to ¥’-)’, intersecting at | 
P. From the ends of segment 6, lines | and : 
drawn through P. In Fig. 5A, vertical lines a 
and c’ are dropped from the centers of gravit 
the three component lines. At any point on 
a’, line 0’ is drawn parallel to line 0. Fron 
same point on a’, line 1’ is drawn parallel to li: 
At the point of intersection between lines b’ an 
line 2’ is drawn parallel to line 2. Line 3’ is di 
parallel to line 3 from the intersection of lin: 
and c’. The intersection, point P’, of lines 0’ an 
determines the x value of the resultant center 
gravity. 

Moment arms for solids of revolution can 
determined similarly. The only difference is that 


centers of gravity for areas are used instead of 


lines. Areas of shapes such as shown in Fig. 
can be calculated or determined by mechanical 
tegrators. Resultant moment arms of such shapes 
can be determined by formulas furnished with the 
instruments. 


Application to Die Work 


Determining Blank Diameter. Blank dia 
eters of cylindrical shells can be calculated by ad 
ing an allowance to the final shape for trimming. 
dividing the half shell contour into its several 
sections along the center of shell stock thickness 
and following through the previously indicated 
computations. Since the value of the area is not 
needed, blank diameter, D, can be found fro: 
Equation 1, or directly by using: 

ek ECT ne eS Torre 

Blank diameters can also be determined graphi 
cally. To a full scale drawing of the shell an allow 
ance for trim stock is added. The resultant moment 
arm is found by the graphical method previously 
outlined. At (B) in Fig. 5, the bottom of segment « 
is used as a center and a circle with diameter equal 
in length to x, is drawn, Fig. 6. With the top of 
segment a as a center, an arc with a radius of 
L + x/2 is scribed. A horizontal tangent is draw: 
from the top of the construction circle to intersect 
the are at point C. The distance from point C t 
the Y’-Y’. axis is equal to one-half the blank 
diameter. 

The mechanical method is applied in the dete: 
mination of blank diameters by finding the blank 
volume as previously described. By equating th 
volume of the blank with the volume of the shell 
the blank diameter, D, can be determined fron 
Equation 2 or directly from: 


8xA 
D=V ee cecesenes (5 
where t is the stock thickness. 


The actual blank diameter found to be adequat: 
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proving trials should be close to that calcu- 


lf the diameter is substantially less, it indi- 





hat stock is being thinned, which will result 


specification parts. 


ell Heights: For a sequence of redrawn, 
ess shells, the blank diameter can be deter- 
by the graphical method using a drawing of 
al shell, Fig. 7B. To find intermediate shell 
ts, intermediate moment arms must be deter 
|. These can also be found by graphical 
ds. From Equation 3 and Fig. 3, it can be 
that if everything else remains constant, a 
variation in the length of vertical line a 
ot affect the resultant moment greatly. Thus, 
issigning approximate values for the vertical 
heights, approximate resultant moment arms 
intermediate shells can be found. 
there is no trimming between draws and if 
k does not thin, surface areas of preliminary 
lls equal that of the finished shell. That is 





2nx] 2nx1 2nxel 
re subscripts represent intermediate shells 
v/ rv] 
and I 6 
X 


Since the total lengths L; and Lz» along the center 
stock thickness are known, the straight wall 
eights can be found by subtracting all the known 
eths from L; and Le. The heights thus found are 
nerally accurate enough for practical purposes 
If more accurate heights are desired. the approx} 
ite wall heights found are used to revise the 
New 
are substituted into Equation 6. 
ilues for / 


wecurate values for wall heights can be determined 


values for 
New 


and Ls are found. from which more 


raphical solutions for x, and Xx». 


and X» 


Shallow. sharp-cornered cups. as depicted i! 


Fig. 7, are usually made from preliminary cups 


aving large (3 to 6t) corner radii, slightly larger 


iameters and slightly higher walls. The cup is 





and the corner its finished 
Reduction in 


few thousandths of an inch with 1/64 inch being 


reduced 


then 


set to 


shape. diameter is usually only a 


maximum. When finding a,, d; may be assumed 
equal to d, the finished shell mean diameter. In 


Equation 6, x; is approximately equal to x, thus 
L, ~ L and: 

a Ly L I b (7 

h mT F 8) 
where 

a Straight shell wall height, inch 


h Inside shell height, inch 


Inside corner radius, inch 


By using Equations 7 and 8, straight wall and 
inside shell heights of preliminary shells can be 
determined by calculating lengths instead of surface 
areas or volumes. 

When planning for redrawn flanged shells, it is 
important to keep the surface area of successive 
shells constant so the shapes can be drawn without 
crowding or thinning the metal. Equation 6 can be 
used with wide-flanged shells. The outside contou 
of the flange should be kept the same for all draws. 
After assigning the diameter of draw, flange and 
corner radii are found using the same procedure 
followed for finding wall heights of preliminary, 
flangeless shells. 

The theorems of Pappus are also useful in de 
termining cup heights for drawing and extruding 
work. In this type of work, Fig. 8, metal is first 
drawn to a cup. a hole is pun hed in the bottom 
and the bottom is extruded to obtain a high wall 
without annealing. Such parts are generally made 
in progressive dies. To lay out the die correctly, it 
is important to predetermine the stock width and 
progression. Blank diameter and number of draw 
stations cannot be determined before the height of 
the drawn cup is found. 

The limit without cracking, when expanding the 


punched hole to the size of the mean cup diameter. 
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1/2 blank dia 


Fig. 6. Graphical method for 
determining blank diameter. 
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(A) First Cup 








(B) Finished Cup 


Fig. 7. Initial and final forms of shallow, 


sharp-cornered cup. 
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Fig. 8. Cup for draw and Fig. 9. Centerline of shape Fig. 10. Determining extrus) oy 
extrude work. shown in Fig. 8. perforator diameter. 


that a flat section e is unnecessary. Equatior 


bes omes 























mre . | 
: Pw 
a cé i“ i 
, t (LA } ‘2 5S 
iz j Y, After { is determined. height / of the cup Is to 
| in the following manner: 
eobas7ser a y—R—| 
%,2 Oo—> 

Area = 4 t R R 

Fig. 11. Extrusion of thick stock with ironing. When the straight section. c. of the wall is kno\ 

Location of center of gravity of one-quarter the blank diameter for the « up. the stock width 


circle area shown in sketch at left. . 
the progression can be act urately determined 


Final step in design for such a draw is to cal 


late the percentage of reduction when drawing t] 





cup. If reduction is too great to be accomplishe 
is 30 percent. This relationship can ve expressed as . 
in one draw. a second draw station must be 


( luded 


? Similar techniques can be used when determini 
where diameter of perforator punches for extrusion. As 
\l ge en shown in Fig. 10. a hole is first perforated in t] 
blank and then the blank is drawn to form a flang: 
. a If the flange is not ironed. surface area equals 
The hole diameter should usually be larger than surface area of the portion of the blank b 
the value obtained by Equation 9. Whenever pos drawn. From this it follows that: 


sible, the hols should meet the bottom radius to 
avoid the straight portion e. Fig. 9, and simplify 
calculations d \ 


The bottom radius. R should b least 5 
: ditins: —_ © at tea bo This equation 1s useful when pertorators are to be 


times the stock thickness to avoid thinning the : 
ordered from an outside source. The size ordere 


; f co 4) , — >< » | ° " 
metal at th rer, Fig. illustrates the hal should be 1/64 inch larger than the diamet 


section of the cup through the center of stock calculated. 
With the thick stock and sharp die corners, th 


flange will be ironed, Fig. 11. The diameter of th 


thickness The section is divided into segments a. 
b. ce, d and e. for which lengths must be found. The 


moment arms for each section ; designate ) ‘ ; : , 
' - 7 ich section are designated by required perforator is determined by equating v« 
the subscript corresponding i > to 

f | rresponding with the line to whicl as 
they ipply 


The surface areas of sections d and e of the cup nid + 2 (0.57582) Po X (p: 

must equal the surface area of section / of the ' ; 
finished wall. or: 1 

| 

T 1 ee 
then 
\ id 2t)2 td L.1516¢)¢ (D2 d 
10 
If a clean edge is desired. dp must be greater thar 

If the punched hole diameter is sufficiently large s« DVB 
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tool control 


for multiple-spindle machines 


By Harry Conn* 


Chief Engineer 
Seully-Jones Co., Chicago, Ill. 


% 
RANSFER and other types ot multiple spit ale 
hines are providing users with production bene 


s. Compared to conventional production methods 


se n ichines periorm several operations witt 
wer operators. Top management is becoming i 
asigly aware of these advantages and is givin 


oser attention to the tooling details and cost fea 

res of multiple-spindle machines. 

Among the tooling factors now being considered 
length of life per grind, number of grinds per 
length of change-over time. presetting ability 


d avoidance of in-machine adjustment. Efforts 


being exerted by engineers to minimize the 


ossibilities of tool failures and to lower costs 
Because of the high initial cost of a multipl 
spindle machine. it must produce many units t 
istify its use. A considerable amount of produc 
nm is lost during down time if tools are adjusted 
vhile they are in the machine. The following as 
sumptions should be true if a part has been cor 
tly processed and the tools are designed to enabl 


he tool setter to adjust them outside the machine 


A properly ground tool, correctly preset ar nserted 
1 cut satisfactorily 
Preset tools should eliminate adjustment 
hine and of the tool while in the machine 
setting should prevent a tool strikir 


work plece while 


I rapid traverse 
+. Correct setting should also eliminate cut ane 


Inspection of the workpiece while In the mact 


Senior member ASTE Chicago chapter. 
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Tooling economies can be obtained in two ways 
by maintaining an accurate count of the number of 
pleces mat hined by each tool and by careful atten 
tion to sharpness. Tools that require sharpening 
alter 2000 pieces may require only 0.008-inch 
stock removal from the cutting edge. If the same 
tool were .to cut 2300 pieces it would require re 
moval of 0.032-inch stock. lowering tool life 75 


percent 


Fig. 1. Tool control board equipped with gages for 
presetting tools to eliminate adjustments in the 
machine. Tool setter is setting drill projection with a 


special height gage. 























Tool Control 


A tool control board, Fig. Ll, has been developed 
to cut tool costs by regulating cutting tool per- 
connected to the machine or 
the 
number of pieces cut by an individual tool. When 


formance. Counters, 


machines and mounted on the board, record 
a predetermined number of machined parts for any 
tool is registered on the counter, the machine shuts 
down. Lights on the board indicate which tool re- 
quires replacement. 

The board is divided into right and left sides to 
correspond to the two sides of the machine. For 


machines with vertical stations, the tools and gages 





Fig. 2. Gages and indicators determine 
tricity of tools and adapters. 


conce 


tools can be preset in their adjustable adapters 
the tool setter before insertion in the machir 
Setting gages and fixtures are grouped in one lox 
tion. One man can set the tools for several machin: 

A surface plate contains various size bushing 
Fig. 1, to hold an adapter and its tool during pr 
setting. 

Adjustments are made with the tools upsix 
down in the bushings and set to a definite dime: 
sion from the cutting edge to the back side of tl 
adapter nut. Shown in Fig. 2 are special gag: 
and indicators which enable the tool setter to check 
the adapters and tools for concentricity, size and 
projection. After removing the master, the adapt 
and tool are inserted and revolved to check co: 
centricity and size. Indicators are set with a maste! 


made to the mean diameter of the part dimension 


Gages: A special height gage, Fig. 2, 
for resetting the projection of drills, taps and 


is used 
reamers after resharpening. Step drills being used 
for countersinking operations, counterbores and 
other close depth tolerance tools are adjusted on a 
flush-pin gage, Fig. 3. Tolerances of + 0.003 inch 
and less are set with the flush-pin gage and a dial 
indicator to measure the step. The gages are set 
after the first run of good parts has been made 
This is necessary because of variables such as over 


all length and tolerance of machine spindles, depth 











may be located at the center of the board. Each of the bearing diameter counterbore in drill heads 
Tool Cost and Performance Chart 
Tool Parts Usable Grinds Cost Tool 
identifi Description Function Cutting Tool Cutting Per Tool Per of Cost 
cation of of Speed Feed Speed Grind Length Tool Tool Per Unit 
(No.) Tool Tool (rpm) (ipr (fpm) (No. (in. (No. ($ ($) 
GB-5831 =f dia HSS Dr. (1) hole 475 0.006 76 1985 1% 18 4.25 0.00012 
Drill (8% le to 3 dpth 
GB -6471 \ dia Carbide Ream (2) holes 408 0.027 80 2795 Why 15 14.20 0.00034 
6 Flute reamer 
CB-7321 44 HSS 90 Chamfer (2) 
Pt. Chamf % dia c’bore 407 70 15540 ha 15 10.25 0.00004 
90° x 0.695-0.705 
dia 
CB-8178 +8 dia Step Drill Core Dr. (2) holes 
in face (150°) for 294 0.014 72 2988 1% 22 16.55 0.00025 
0.963 dia rm 
Cost of Tool 
Note Tool Cost per Unit 


Grinds per Tool Parts Machined per Grind 


machine station and spindle has an allotted space 
with a nameplate to identify and describe the tools 
it contains. Spare tools are stored in holes under 
the corresponding nameplate. The tool setter knows 


immediately whether or not he has spare tools 
ready for insertion. 

Drills, reamers, counterbores, taps and other 
70 


method of mounting the way-type units and tool 





length variations. 
Tool Costs and Performance 


The accompanying table represents a method for 
accurately controlling performance and cost for 


The Tool Engineer 














Step 0.008 
or 0.014 


Flush pin 
A 
Tool 


Adapter 





Gaging 
dimension 








Fig. 3. Flush-pin gage designed to preset tools by 
measuring distance between cutting edge and adapter 
nut. Inside of flush pin is machined to contour of 
cutting edge. 


individual tools. Excessively high tool costs result 
from incorrect feeds or speeds. High costs in rela- 
tion to the number of pieces machined are readily 
determined from the data. Following are factors 
that should be considered to reduce costly down 
time due to tooling. 

Drills should be inserted into the adapter and 
preset before being placed in the machine. How- 
ever, designs of many special machines prevent 
the proper insertion of drills. The over-all length 
of the drill and adapter is often too long for the 
amount of clearance between the spindle end and 
the top of the bushing. The bushing holder plates 
for the guide assembly shown in Fig. 4 are C- 
shaped to facilitate raising the spindle head for 
inserting the drill and adapter simultaneously. 
[his C-shaped plate enables the tool setter to run 
the head up and leave the plate in a down po 
sition, providing vertical clearance between bush 
ing heads and spindle ends. The C-shaped plate 
can be turned 180 deg to provide clearance and 
separate them from the heads. 

Another solution involves the use of bushing 
plates that remain stationary. Ways must be long 
enough for the dogs on the side of the heads to 
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Fig. 4. C-shaped bushing holder for guide 
assembly speeds insertion of adapter and 
tool in the machine. 


be tripped, thereby enabling the heads to retract 
far enough for removal or insertion of preset tools. 

Provisions for presetting tools should be con 
sidered when planning and designing a multiple- 
spindle machine. One manufacturer increased pro 
duction by 688 pieces for each eight-hour shift by 
presetting the tools. 

An indirect benefit from tool presetting is the 
lessening of machine spindle abuse by the use of 
hammers and drifts. Tool control board surface 
plates are equipped with keyhole-type tool ejec- 
tors, Fig. 1, which eliminate the use of drifts. 

Tools should be designed to allow an over-all 
adjustment of their length to compensate for the 
amount ground off during sharpening. This is 
usually accomplished by using an adjusting screw 
and nut in the opposite end of the holder from the 
cutting edge. 

Spindle ends should be ground to an equal length 
when more than one spindle in a head is used for 
tools that perform the same operation. If all 
spindles are the same length, one gage can be used 
to set all these tools. 

Advancements in the field of automation can be 
increased by giving close attention to the control 
of cutting tools. Control can effect cost savings by 
minimizing down time and improving product 
quality. 




















AUTOMATIC GAGING and sorting of transmission pin 
ions in connection with a honing operation segre- 
gates parts into undersize, oversize and acceptable 
parts. Red, green and white approach warning 
lights visually indicate the dimensional qualities 
of the parts as they are being gaged. A visible dial 
air gage is inserted in the machine control pneu- 
matic circuit to provide a constant indication of the 
exact size of the workpiece. The gaging units are 
electropneumatic type. 


CHIP REMOVAL difficulties hampered broaching of 
internal splines in steel ball gear forgings at Inter- 
national Harvester Company’s Louisville works. 
Chip loading of the broaching bar caused rough and 
inaccurate splines and runouts, requiring constant 
operator attention. A simple brushing fixture 
(close-up) doubled life of the broaching bar, re 
duced rejections 12 percent and improved quality 
and accuracy of splines. Installation was developed 
ees ot Senne ae 
tion with Osborn gr ics. Se atl 




















{ING A PATTERN of 12 small 
encentric with a large ac- 
ole in a fuel tank reduced 
ind material costs 94 per- 

it Pastushin Aviation Corp., 
Angeles. The special 35-ton 
julic press was designed by 
nanv tool engineers for such 
s and was built of salvaged 
surplus aircraft parts. Hand 
ing. routing and deburring 
rations previously consumed 
10 minutes, and required jigs 
fixtures, costing $800. The 

vy horn press does the job in 10 


onds using dies costing $600. 


FFICULT CUTS on scaly heat-treated 4340 steel 
gings for landing gear struts were expedited by 
nversion to carbide tooling. Machine down time 
is decreased, tool life jumped OU0 percent whil 
the load on the grinding room dropped. Previously 
Menasco Mfg. Co., Burbank, Calif.; was getting an 


average production of only one part per tool grind. 
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Considerable tool overhang was necessary to clear 
a flange on the part. Speed was increased from 170 
sfpm to 227 sfpm. Two roughing cuts from 0.00 
to 0.200 inch, and a finish cut of 0.060 inch are 
taken. Feed is 0.010 ipr. A standard carbide tool 
was modified for this application. A 25-inch lathe 
with air tracer attachment is used on the job. 


%, 
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I. AN INDUSTRY accustomed to leisurely progress 
in manufacturing techniques, two major revolutions 
in 15 vears could cause severe strains on manufa 
turing facilities. Within a 15-year span, the rail- 
road industry has seen almost complete dieselization 
of motive power and wide application of welding 
in fabrication of rolling stock. This latter develop- 
ment has required welding of seams up to 85 feet 
long, and both developments have caused extensive 
changes in plant layout, machinery and personnel 
training 

The changes are readily apparent throughout the 
sprawling Altoona Works of the Pennsylvania Rail- 
road, principal construction and repair center of 


the system. where approximately 13.000 are em 
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Fig. 1. Center seams on 85-foot passenger car center 
sills are automatically welded by the hidden ar: 
method on the special jig in the foreground. The 
rollover jig is used when manually welding the stif 
fener plates and other fittings. 


ployed in the various fabricating and erecting shops 
First major production welding operations ther 
began back in 1936 when gondola underframes wer 
assembled by manual are welding instead of b 
riveting. In 1945 the first all-welded box car body 
appeared, followed shortly by passenger car bodies 
Now, virtually all types of cars and frames are 
fabricated by welding. 

One factor behind the steady extension of ar 
welding in car building has been the development 
of automatic machines and welding heads for tray 
ersing long seams at high speed. Modern machines 
give the desired penetration and produce a uniform 
high-quality weld bead requiring little if any finish 
grinding. The railroad company has adapted auto 
matic hidden are welding to a wide range of com 
ponents, including car side and roof sheets, center 
sills, side sills, top chord members and hopper ca: 
tie bars. The Altoona Works operates four auto 
matic Lincoln Electric Co. LAF-2 heads powered 
by 900-amp motor-generators and 14 heads served 
by 1200-amp generators. 

Backbone of car underframes is the center sill 
a hat-shaped section built up by welding a center 
seam along mating flanges of two Z-bar sections. 
Fig. 1. The two rolled sections making up the sill 
are high-tensile low-alloy steel. The principal con 
cern when welding is to avoid distortion, both 
lengthwise and crosswise. 

Distortion is prevented by a rugged jig to which 
the lower flanges of the Z-bars are clamped rigidly 


The Tool Engineer 























cal plates, spaced at 6-foot intervals, provide 
tive stops for the upper edges of the assembled 
halves. These jig plates vary gradually in height 
1 center to ends so that the ends of the sill are 
ed down 3 inches lower than the center. By 
cambering the beam and locking it firmly. 
ortion in a vertical plane is avoided. After the 
, has been welded and the sill released from the 
there is some springback, but a camber of about 
ch remains to insure a level car under load. 
[his arrangement is used in welding 85-foot pas 
ger car center sills, where the danger of distortion 
great because of the length. At first the lower 
iwes were held down by driving steel wedges in 
‘tted brackets along the lower edge of the jig 
ame, but this was later improved by the installation 
air-operated clamps that have more positive 
tion in holding the flanges. 
fravel of the welding head along the seam is 
out 40 inches per minute and agglomerated flux 


deposited continuously over the arc, doing away 


J 


th smoke and are glare, and protecting the weld 
tal during solidification. Excess flux is removed 
a vacuum recovery unit traveling with the 
lding heads. A nozzle for the recovery unit is 


ositioned some distance behind the electrode and 





squarely in the path of the flux pile. 

\ novel arrangement for backing up the weld 
m the inside of the hat section was devised by th 
supervisor of welding and his staff. Originally this 
was done by laying a fire hose underneath the full 
length of the seam and inflating it with air. This 
method proved unsatisfactory because of eventual 
deterioration of the hose from the heat. Contact 
with the seam was poor, particularly if there were 
any slight irregularities in the rolled flange. Con- 
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sideration was given to a copper back-up bar, but 
again it would have been dificult to insure contact 
along the full length, especially in view of the 
camber imposed on the piece. 

lo overcome these shortcomings, the upper edges 
of the vertical supporting plates on the jig were 
notched out to receive a thin-gage steel trough 4 
inches wide and 2 inches deep so that the upper 
edges of the trough would be just flush with the 
plate edges. This trough bends easily to the ne« 
essary camber. It is filled heaping with welding flux 
of the same type as that used in the welding head 
and the work is then pulled down against it. Th 
granular material follows any irregularities in the 
flanges and fills any spreads in the seam, usually 
present because of rolling variables 

This arrangement provides an ideal back-up fot 
the welding head since a minimum of 50-percent 
penetration by weld metal is acceptable. There is 
little need for replenishment of the flux in the trough 


for succeeding welds Any slag formed adheres Lo 


Fig. 2. Two lengthwise fillet welds are made to join 
the two sections of this boxcar top chord member. 
The automatic welding head rides on a beam above 
the work, receiving power through a shoe-type trolley 
contacting the three wires along the building columns. 
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the underside of the seam and does not contaminat 
the flux in the trough. 

Sills vary from 121%,¢ inches to 13'4¢ inches 
in depth and the cross-sectional areas vary. The 
width across the hat section must be held to within 
4 inch. This is done by means of steel gage plates 
slipped over the section during setup. No edge 
preparation is necessary, even though there is often 
a slight reverse bevel or rounding on the mating 


edges as a result of mill rolling practice. 




















enter seam has been welded, only one 


When the 
pass being re quired, the sill is transferred to roll 
ver jigs. visible in Fig. 1, for manually welding 
.-inch stiffener plates inside the section and at 
taching end plates, bolster plates and other pieces 


making 


moved to the underframe jig where cross bearers. 


up the complete assembly. Finally, it is 


diaphrams, stringers and other elements are manu- 
illy welded on to make a rigid base for the car. 
Another example of fast machine welding of long 
seams is shown in Fig. 2. This is an automati 
Lincoln LAF-2 hidden are head traversing the seam 
in a 50-foot long freight car top chord member 


[he member is formed from two specially rolled 





44-inch plates, manually tack welded and 


fillet welded by machine along the joints at e 
side. The chord is mounted in a rollover jig 
split circular supports that can be swung ope 
permit passage of the welding head. 

The head, together with its flux recovery 
travels on an I-beam above the work. Contact 
the power supply is made through trolley shoes 
the welder which contact three wires carried on 
building columns alongside. This avoids 
nuisance of long lengths of welding cable b 
dragged back and forth across the floor. The h 
travels at 45 inches per minute. Welding wir 


%o-inch diameter mild steel. 





Grinder Efficiency Climbs Through 


Centralized Coolant System 


ide rion of a central coolant system, in- 
corporated in the plant design, has made high the 
eficiency and quality of grinding operations at 
Warner & Swasey’s new parts plant. The system, 
heart of which centers in a below-floor filtering 
ind reservoir installation, serves all grinding ma- 
chines in the plant. Coolant is piped under pressure 
from two large filtering tanks. Spent coolant con- 
taining work chips and abrasive particles is dis- 
charged from the machines into a covered floor 
channel to flow by gravity back to the filtering 
tanks. Continuous rolls of 48-inch wide filtering 
paper feed through tanks to strain contaminating 
particles from the fluid. Clear coolant is withdrawn 
from the bottom of the tanks and pumped to ma- 
chines at a maximum relief valve setting of 25 psi. 

The system, which now serves 28 grinders but 
has an ultimate capacity for supplying 40 ma- 
chines, offers multiple advantages to the plant. 
Primarily, it avoids downtime and nonproductive 
labor required for frequent sump cleaning which 
is associated with units for individual machines. 
Further, the central unit assures a constant supply 
of clear coolant of a controlled mixture to achieve 
high work quality and fine finishes. With the 
centralized control, waste is practically eliminated 

no throw-away is involved as might be true when 
mixtures grow rancid due to temporarily idle ma- 
chines. Finally, the system permits a uniform 


76 


coolant temperature to be consistently maintained 
which simplifies the job of accurately holding sizes 
on the machines. 

Warner & Swasey anticipates the entire installa 
tion will pay for itself in two years. They will sav 
the cost of two workers, who would otherwise bi 
needed for sump cleaning; and also will mak 
profitable use of the machines during the periods 
when they otherwise would be idle for that cleaning 


process. 


Spent coolant returning from grinder discharges into 
filtering tanks. Filtering paper strains out contami- 
nating particles. Fresh coolant is withdrawn from 
bottom of tank for delivery through pressure piping 
back to machines. 
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By Ralph H. Eshelman 


Associate Editor 


\\ HEN COLD EXTRUSION of steel was first im 
ted from occupied Germany, ordnance ofhcials 
re highly enthusiastic over its potentialities. The 
wess has lived up to expectations in military 

roduction suchas Fig. 1, but its promise for civil 
output is largely unfulfilled. Production execu 

tives and tool engineers appear hesitant to dig for 
pot of gold at the foot of this rainbow. Perhaps 
they are fearful it is a mirage. More likely they 
waiting for the charting of unknowns of appli 
ition and tooling, as each new application presents 
problems which must be solved largely by experi 
entation. Thus, the foremost question in each 


new tooling setup is whether it will prove out and 


+} 


e€ amount of development work that will be 
eeded. The substantial investment required in 
specialized equipment has undoubtedly caused 
nany firms to go slow in adopting the method, 
lespite the well publicized advantages of great 
naterial savings and _ process _ simplification. 
Coupled with the problem of initial large invest 
nent is the question of what to do with equipment 
lisplaced. 

Despite these difficulties, civilian applications are 
ncreasing with the benefit of ordnance experience 
lypes of parts suited to cold extrusion in addition 
to the well-known shell and rocket head shapes, 
nclude long tubular bodies, and a variety of other 


Fig. 1. Operator removing part from forward ex- 
trusion die. This part was first formed to cup shape 
by backward extrusion at Gibson Refrigerator Co. 
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... primed for mass production 
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eylindrical parts, such as shown In Figs 2 and 35. 


Square ol rectangular cups can also be produ ed, 
Fig. 4, particularly in softer metals, such as alumi- 
rhuthi. by iss ind copper. W hile these types of parts 
mav not exhaust the possibilities for cold extrusion. 
more complicated and unsymmetrical parts await 


further development and experience. 


Contrary to the general impression, most of the 


78 









































Fig. 2. (above) Types of shapes adaptable to cold 
extrusion: a long tubular body; b thick or thin wal! 
eylinder with varying bottom thickness; ¢ tapered 
wall cup (on inside or outside diameter); d flanged 
and pierced cup; e complex cylinder using forward 
and backward extrusion; f variation using doub\ 
backward extrusion; g solid cap; h solid stepped bar 


Fig. 3. (left) Wrist pin formed by double backward 
extrusion from coined slug. Cross section shows 
metal flow. 


parts shown in these figures require a series of 
press operations of which actual extrusion is only 
one, though the most vital. For instance. the part 
being formed in Fig. 1, requires. in addition to th 
backward and forward extrusion operations, sizing 
coining. drawing and nosing, Fig. 5. The extrusio: 
operations themselves are classified either as back 
ward or forward extrusion, depending on the path 
of metal flow. though there are also combinations 
of the two. Regardless of the ty pe, the process 
consists of causing unheated metal to flow through 
an orifice formed by punch and die, giving the 
part its shape. Though the blank is loaded cold 
severity of the operation causes workpiece and too! 
While non 


ferrous metals can be worked with animal fat oils 


temperatures to rise to about 500 F. 


greases and waxes, both a phosphate base coating 
and a lubricant are essential with steel. Annealing 
arid recoating are frequently necessary when 

series of cold forming press operations are used 
to bring the part to finished form as in ordnance 


work. 


Backward Extrusion 


In backward extrusion the direction of metal 


flow is up around the punch, that is, backward to 
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rection of punch travel. A typical backward 


sion operation is that performed in forming 
ip shape from a round slug, as shown in Fig 
he tool assembly drawing for this operation is 
rated in Fig. 7. These two figures provide an 
ple of tool design for backward extrusion. 
die is closed on the bottom by the knockout 
lhe thickness of the cup is determined by th 
rance between the punch and the die during 
stroke. The die ring is press fitted into a 4-foot 
ner ring. Sometimes a hardened insert or cat 
insert is used between the die and retainer 
The knockout block which rests in the lower 
t of the die has a height sufficient to prevent 
king during ejection of completed parts. 
[he shape of the punch nose is a subject of 
siderable controversy. According to most au 
rities, a small angle gives best grain flow and 
equires less pressure, but horizontal stresses ari 
gher with a low die angle. A compromise is 
isually made at about 125 to 130 degrees. Punch 
d die are highly polished at least 10 microinches 
reduce frictional resistance and danger of cracks 
d fractures forming in the workpiece. Final 
nish on tools should be given to align with metal 


flow. Design of tooling is vital in holding stresses 


cold extrusion 





drawing. coining or other forming operations than 


to try to utilize maximum reduction. Often failure 
in extrusion is due to the fact that an attempt is 
made to bring the part to final form in too few 
steps. Usually the limitations on tool design are 
much less stringent in nonferrous operations be 


cause of much lower stresses involved. 


Forward Extrusion 


As in backward extrusion, material is plastically 
deformed to the desired shape by compression 
The difference is, however. that the metal is pushed 
through the orifice in the same direction as the 
movement of the punch. Long tubular shapes or 
solid stepped shafts, such as illustrated in Fig. 2. 
are typical of forward extrusion. The diameter of 
the die is chosen to accommodate the preformed 
slug or cup with tolerances for locating. The beat 
ing area of the die, Fig. 9, is the outside diameter 
of the extruded part. The die is relieved below the 
bearing to reduce frictional resistance. Additional 
guides may be provided to maintain straightness of 
the part as it flows ahead of the punch. 

In forward extrusion, metal flows at a faster rate 


due to its change in cross-sectional area. Typically 


Fig. 4. Parts formed of high strength aluminum alloys by extrusion indicate greater 


latitude of shapes possible in nonferrous 


alloys, including unsymmetrical shapes. 





; 


to a reasonable value. Length of bearing surface 
should be short to minimize resistance to metal 
2 


land or relieving the punch above the bearing area 


flow. This may be accomplished by means « 


is shown in Fig. 6 and designs a, d and f, Fig. 8. 
[he further the punch shape deviates from the 
ideal, the less is the reduction of area that can be 
secured because of the higher stresses. In fact, it 
has been found better to secure the final desired 


shape in subsequent operations such as ironing. 
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-Photos courtesy Hunter Douglas Corp 


the formed part has a flange or press rest where the 


punch grips: it against the die. 


Tooling for Cold Extrusion 


Since extrusion is the most severe of all press 
work and loadings are extreme. tool design and 
materials are critical factors. Fig. 10 shows the 


stresses involved and the practical range for cold 


working for steels. A similar chart for some non 
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ferrous metals commonly extruded is shown in 


Fig. 11 

Because of high loadings, the tools should be 
drawn or stress relieved at fairly frequent intervals 
to offset surface fatigue. Carbides are being tried 
for various portions of the tooling to overcome 
these problems. Punches of carbide have been 
tested experimentally and have been reported in 
production on special jobs. Another recommended 
use for carbide is for inserts. The inserts may be 
die walls in backward extrusion or bearing areas 
and guides in forward extrusion, or other points 
of great abrasion and pressure. 


While the problem of finding satisfactory tool 
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Fig. 5. (above) Deep-etched sections show steps in 
cold forming 75 mm shell at Gibson Refrigerator. 
Slug is carefully inspected and processed to remove 
defects. Corresponding photomicrographs (100X) 
indicate microstructure before and after forming. 


Fig. 6. (left) Sketch of tooling for extrusion of 
rocket nose; (right) blank and extruded cup. Oper 
ation requires two draws, restrike and nosing. 


materials is complex, specific applications hav 
been successfully developed. For example, the first 
materials used for the tools shown in Fig. 6 were 
unsatisfactory, giving a production of only about 
3000 pieces. \ high-speed steel 18-4-1 was found 
satisfactory for the punch producing over 14,000 
pieces to date. A tool life above 30,000 pieces is 
considered good. 

This punch was hardened in a salt bath from a 
temperature of 2350 F and double drawn at 1050 
F to a hardness of Rockwell C-62 to 64 and given a 
liquid nitride treatment. A surface hardness of 72 
to 74 Rockwell C was developed to a depth of 
about 0.001 inch. A special heating jacket has beer 
prepared to hold the punch at operating tempera 
ture when the press is idle. The knockout is also 
made of high-speed steel of the same hardeness. 

A manganese-chromium-molybdenum nondeform 
ing, air-hardening die steel has been found to giv 
good life in the ring die. So far, 23,000 pieces 
have been produced on the ring and it is still in 
operation. The hardness of the ring die is Rock 
well C 58 to 60, secured with the standard heat 
treatment. One of the qualities sought in this steel 
was its uniformity of hardness from surface to 
center as failure of the ring was found to occur 
when strain exceeded elastic limit of the steel. In 
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:pplication the ring die is press fit into a 
ot diameter hardened retainer ring of Rock 
hardness C-34 to 36. the 
ition stretches the die so that the ID increases 


Force exerted in 
d the tolerance requirements, which must be 
to O.OLO ine h of specified wall thickness. Cold 

» of the slug in this operation increases hard 
of the formed part to Rockweil B-90 from 
kwell B-60 in the slug. 

ere are two types of extrusion dies: open and 

The metal does not completely fill the 
ty In open dies while it does in the closed die. 
12. 


two places to allow for variations in blank size. 


Closed dies are usually relieved at one 


Pressure needed for an extrusion operation de 
ds on the material yield point and friction o1 
sistance to flow due to the die. To determine the 
nage required a study must be made of the 
ditions. At low speed and little restriction to 
w the press load can be based on the yield point 
er work hardening. At high speed and restricted 


load 


ishing yield point. Pure metals can be worked 


w. press may jump to three times the 
lower pressures than alloys. In alloys, certain 
roups of molecules tend to key the slip planes 


gether, making movement difficult, according to 
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EK. V. Crane, Chief, Special Engineering, FE. 


Bliss Co. 


Surface Coatings and Lubrication 


Improvement in lubrication methods was one of 
the principal factors in making cold extrusion of 
steel feasible as a production process. While prop 
will faulty tool de 


sign, it will go a long way towards facilitating 


er lubrication not overcome 
operations and will permit a greater latitude in de 
sign than would otherwise be possible. This is in 
dicated by the data given in TABLE 1, which shows 
that galling and welding between die and work 


inferred from the table that higher pet 


piece would occur without lubrication. 


be 


cent reductions and heavy press loadings are made 


can 


also 


possible by the lubrication. 

The method of lubrication found most satisfac- 
tory consists in surface coating the blank with zin« 
phosphate, then adding a reactive soap type lubri- 


cant to the treated surface. A comparison of re 


sults obtained with this method of treatment with 


uncoated steel and other treatments is shown in 


TABLE 2. 


Surface preparation is of primary im 


portance in obtaining consistent results. Scale, sur- 


Fig. 7. Tool assembly drawing of typical backward extrusion operation on rocket nose. 





























































































































= Drawing courtesy Pontiac Motor Div., G.M.C 
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face oxides. grease and soil must be completely re 


moved lo achieve best results, Parker Rust Proof 


which has beer connected with the original de 


velopments n this fleld. recommends the follow 
itis cyve l¢ 
Alka ea ! thor ighiv re ¢ i ’ ind aurt 
Water rinse suaily hot ind yverhowing to con 
} y 4iK aI 
\ ip I t i ide etel 
" t IT} hel i extrusio! 
pera pt i 


Fig. 8. Nozzle designs for backward extrusion illus- 
trate problems: in a, b and d, stepped, tapered and 
round punches have been successful by restricting 
flow and increasing compression forces. In ¢ and e 
splitting and crack have occurred because of faulty 
design. Design f represents more ideal design. 
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1. & 5. Water rinses to insure complete removy 


residual pickling acid and resultant iron salts 
6. Phosphate coating bath, an acid zine phosphat: 
acting with the surface metal, to produce a nonme 
gray crystal and zinc phosphate coating int 
with the base metal and blotter-like in nature 
7. Cold water rinse to remove any residual acids 


salts from the coating solution 


3. Rinse, using a _ well-buffered medium compat 
with the lubricant so that adsorption and reactio 
the lubricant are complete 

9. Reactive lubricant bath, dilute soap solution wl 

in controlled reaction combines with the zine pl 

phate coating, to form water insoluble metal 


zine stearate. 


In production operations these steps are econon 
cally performed with an automatic continuous co 
veyor system. As indicated by the data shown 
raABLE 1, unit pressures can rise rapidly with di 
viations in lubrication. Optimum lubrication is 
desirable in development stages to determine th 
maximum cold work that can be accomplished i: 
each step, to minimize number of operations and 
simplify tooling requirements. 

Unit pressures are lower in extrusion of aluminum 
but lubrication is still critical. A zine phosphate 
coating available specifically for aluminum will ex 
tend the scope of extrusion of the alloys of this 


metal. 


Materials and Their Improvement 


~ While extrusion of steel has been limited largely 
to low-carbon types such as 1010 or 1012, the physi 
cals resulting from the extreme cold working af 
ford many of the advantages of more’ expensive 
alloys. A comparison of tons per square inch 
pressure required for some of the various common 
steels is shown in TABLE 3. This is experimental 
data obtained to show the relation between reduc- 
tion in area and length of billet for extruding 
similar length parts. Higher alloys such as 4130 
have been worked by cold extrusion experimentally 
Tools have not yet been developed for satisfactory 
production applications in these higher alloys. 

In Germany aluminum-killed low-carbon steels 
spheroidized annealed are used for extruded parts. 
\ group of photomicrographs taken from the slug 
and the finished piece, shown in Fig. 5, depict the 
effects of cold forming upon the structure of the 
metal. The material used is, in this case, SAE 
1018 aluminum-killed shell-quality steel. The re- 


Fig. 9. Forward extrusion tooling assembly. 
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physical properties are shown in TABLE 4 
conclusions of Gibson Refrigerator engineers 
that, due to the thorough kneading effect of 
cold forming process, the original approxima 
equilateral grain structure of the hot rolled 
steel has been transformed into a highly di 
ionalized fibrous structure. This together with 
work hardening effect of cold forming, has 

ised a considerable increase in all tensile proper 
s, with the exception of elongation which, despite 
lecrease of 40 percent as compared with that 
hot rolled bar steel, is still ample for most en 
eering purposes. With the commonly used an 
iled low-carbon steels, ranging from 0.10 to 

15 percent carbon, the yield point can be increased 

rom 35,000 to above 100,000 psi. 


[he continuous fibrous character of the formed 


Fig. 10. Tentative curves showing commercial cold- 

working range and rate of strain-hardening for differ- 

ent steels. Heavy line indicates the workable range. 
Chart courtesy E. W. Bliss ( 
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metal is one of the inherent characteristics of ex 
truded parts which was established in early tests 
by leading German authorities, such as Hautt 
mann and Pessl. This is evident even in low magni 
fication of sections such as shown in Fig. 3. Im 
proved physical properties are also obtained in 
nonferrous alloys such as aluminum. Because 
of the growing body of technology relating to ex 
trusion operations, many of the high-strength, 
heat-treatable alloys of aluminum are now used 
The age hardening tendency of some aluminum 
illoys poses no particular problems in forming but 


may set a time limit on subsequent operations. 


Press Equipment 


While standard press equipment can be used. 
especially on lighter extrusion work, specialized 
equipment is desirable. There has been consider 
able controversy over the merits of the mechanical 
press as against the hydraulic press in extrusion 
work. with proponents claiming success with each 
tvpe. The mechanical press seems to be preferred 
where it provides sufficient capacity. Advantages 
cited for it are: faster production, less frequent 
and simpler maintenance. Because of slower fol 
low-through. the hydraulic press seems to cause 
the material to work harden requiring greater pres- 
sures. For loads above 2.000 tons hydraulic 
presses are generally used because of the longer 
stroke available and economic advantages. 

Presses for extrusion work are designed to 
handle load concentrations with minimum deflection 
to obviate this cause of tool breakage. Slides should 
he guided hy closely fitting gibs to keep the 
punch well centered and to minimize eccentricity 
In addition. the gibs should be long enough to 
prevent cocking of the slide and pun h due to 
any eccentricity in loading. Because of the heavy 
load on the punch, bending stresses must be 
avoided. 

Presses designed specifically for cold extrusion 
work are provided with oversize drives. The 
torsional elements, gear shafts.. clutch, etc. need 
to be about three times as strong as in a conven 
tional press of the same size, since the punch 
must often deliver full tonnage high in the stroke 
without weakening at the bottom of the stroke. 
For this reason flywheel and motor must also be 
oversize, often as much as four or five times. 

On aluminum and other softer metals, mechanical 
crank or knuckle presses are commonly used. 
While tonnage requirements are considerably low 
er than for steel extrusion, the press requirements 
are similar, as a long stroke is frequently required 
for the parts produced. 
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Future of the Process 


Civilian applications particularly automotive. 


are often small pieces which lack the opportunity 
for the extensive material savings that have been 
possible on projectiles. Savings in scrap, coupled 
vith use of low cost material, do .however, offer 
ittractive possibilities. If a part involves a shape 


hat is dificult or time-consuming to machine, but 


Fig. Ll. 


working range and rate of strain-hardening for some 


Tentative curves showing commercial cold- 


nonferrous metals, The heavy line indicates the 
workable range. 
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can be press extruded, the process offers an obvious 
advantage. 

Greatest advantage can be secured from the 
process by designing parts specifically for it. 
This may require a compromise with a part de- 
signed for production by another means. It may 
be possible, for instance, to produce a part by 
cold extrusion by making small changes in radii 
or angles. Cold extrusion also affords the op- 
portunity of redesigning a subassembly to combine 
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several parts into one, resulting in a stronger 
better component (ref. THE TooL ENGINEER, Au 
1954. page 63.) The process ordinarily would 
replace automatic screw machines on small p 


produced in one setup, especially if metal rem 


is not excessive. Where multiple machining A 

forming operations are involved and large quanti ; 

of metal removed, a part may be a good candi: 

for cold extrusion. g 
Potentialitiés are also great for aluminum : 

other soft metals. Parts can be produc ed at Spe E 

above 4200 pieces per hour. Parts with inter ‘ 


features, formerly impractical to produce o1 
complex that they could only be made by com 
nations of milling, drawing, machining, casti 
and assembling operations, can be produced 
low cost with one stroke. The following prin 
ples can be used to determine whether a part should 
be made by extrusion: (1) base thickness is cor 
siderably greater than sidewall thickness, (2) bas 
includes bosses, lugs, projections or recesses, (3 
wall thickness must be increased at the open en 
of the shell, (4) a tube is required with a flang 
or heavy wall section at one end, (5) sidewalls 
have internal, external, transverse or longitudina 
ribs and (6) length of plain shells exceeds 11% to 2 
times the diameter. 

Tooling costs for nonferrous alloys are lower 
for extrusion than for drawing, especially when 
the last rule is considered. Costs, of course, ar 


increased when unsymmetrical elements are intro 


Fig. 12. Multiple extrusion operation forms complex 
gear or cam shapes in closed die: a coined slug has 
metal gathered at center area; 6 forward extrusion: 
ec indenting with rising punch; d shapes developed. 
—Drawing courtesy Parker Rust Proof C 






































The Tool Engineer 








































cold extrusion 









































ible 1—Effect of Surface Condition on Press Loads 
4 ‘ , 
(Forward Extrusion) 
Reduction Unit 
Surface In Area Pressure Remarks 
Condition (%) (psi) we 
Table 2—Apparent Coefficient of Friction 
PE - ‘sles 
— 20 296.000 Heavy Pick-Up for Various I hosphate Coatings 
All Specimens (Forward Extrusion) 
Phosphated 
7 —— 
Le 20 ae Apparent Coefficient of Friction 
: ad annd aris. f Unit Bare Zinc Manganese Cadmium 
Pressure Metal Phosphate Phosphate Phosphate 
Bare 40 232,000 Heavy Pick-Up (psi) (uw) (ua) (u (ya) 
All Specimens 
Phosphated 
Thin 40 216.000 _—— 10,000 0.108 0.013 0.085 0.034 
Thick 40 208,000 - 50,000 0.068 0.032 0.070 0.069 
100,000 0.057 0.042 0.059 0.055 
Bare eS Ceeetaee 200,000 0.070 0.043 0.066 0.055 
Phosphated 60 210,000 Pick-Up 
. All Specimens 
Thin Note: Lubricated with dilute sulphonated tallow emulsion, 1 hour 
Thick 60 198,000 —— at 160 F. 
Bare 85 ommiies Unsuccessful Data courtesy Clearing Machine Corp 
Phosphated 
Thin 85 Unsuccessful 
Thick 85 260,000 -a 
— j 
Data courtesy Clearing Machine Corp. 
ljuced because of the greater care required in the over-all length of 16 inches. A four-station pro 
tool design and additional rigidity necessary in the eressive draw die would cost at least $2.800. The 
press. Also production speeds are usually lower and same part can be produced by extrusion at a total 
shorter tool life can be expected. As an example cost of less than $900. Further, differences in 
tool and die costs in nonferrous work, at least production rates and scrap savings usually favor 
four draws would be required if it were possible impact extrusion over deep drawing or other multi 
by usual deep-drawing methods to produce a sim step processes. 
ple. round can two inches in diameter with an While it is dificult to compare cold extrusion of 
| 
| 
\ Table 3—Pressures to Forward Extrude Various Steels 
| § (in tons per square inch of displaced metal) 
} 
/ Reduction Length C1010 C1020 C1040 A-4615 A-5120 
g in of 
Area Billet Start End Start End Start End Start End Start End 
\ - (%) (inch) 
| i 
j 20 6.5 171 49 162 56 243 160 141 59 206 92 
40 6.31 169 115 172 122 183 158 178 140 192 151 
60 4.25 139 96 156 118 a — 191 137 186 145 
\ & 70 3.12 7 a 
] 75 2.62 156 137 — _— _ —— — — ~ — 
/ 80 2.12 a 





Data courtesy Clearing Machine Corp. 
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Table 4—Changes in Physical Properties 
(for part shown in Fig. 5) 





Average Physical Properties —______ 





Section of Yield Ultimate Reduction 

Part Identication Rockwell Strength Strength Elongation of Area 
in Fig. 5 of Section Hardness (psi) (psi) (% ) (% ) 

; C1018 slug, Al-killed 4” dia 60 32,000 60,000 25 40 

bar steel, hot rolled 

b Interior of shell base center 100 —— — is 

c Rotating band seat groove area 95 90,000 95,000 15 55 

d Thin walled shell body 98 95,000 100,000 14 50 





Data courtesy Gibson Refrigerator Co 


steel parts with other processes based on present 
experience, it is evident that tooling costs limit 
the process to mass production operations. When 
full advantage is taken of the process, however, 
material and process savings will usually give it a 
competitive edge. Because of the mirror finish re- 
quired on the die and punch, the part finish is of 
superior quality, satisfactory for many commer 
cial applications. Parts can be worked to tolerances 
is close as 0.005 inch in production, and even 
closer on small diameters. 

In extrusion operations, billet preparation is a 
substantial item. Phosphate coating itself is cheap, 
often less than half a cent per operation. The press 
operation is also low, seldom costing more than 
one cent per operation. Cost ol process (low tem- 
perature) anneals is reported about a half cent per 
piece. If required, complete anneals would run 
higher. Often other operations used in the process, 
such as drawing or coining, can be performed 
without annealing or recoating. Finishing opera- 
tions, such as grinding or threading, are additional 
but usually less than by alternative methods. 

Backward extrusion operations are being com- 
monly done to about 21% times punch diameter, be- 
ing limited by column action on the heavily stressed 
punch. The length extruded on forward operations 
may be up to twenty times diameter though straight- 
ness may be a problem. Limitations on use of high- 
carbon and alloy steels because of rapid work 
hardening of alloys and of present tool materials, 
will probably be overcome to some extent by re- 
search, esperially in the automotive field. Consider- 
able research is also being conducted in the military 
field, both at private companies and in govern- 
ment facilities. Further development and ex- 


perimental work is under way on extrusion of 
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aluminum and magnesium especially in the air 
craft field which is interested in some steel alloys 
also. 

For blanks, military production has used sawed 
billets with flaws and imperfections removed. In 
civilian production other methods will be re 
quired, especially on small parts, to compete eco 
nomically with screw machines. Cold bolt headers. 
using extrusion principles, have been in operation 
for some time. 

Altogether cold extrusion offers remarkable po 
tentialities for the tool engineer bold enough to 
exploit them. Experience to date has been sufficient 
to establish the opportunity available in this field. 
According to reports, both automotive and aircraft 
companies will be in production on some parts 
within the year. Other applications can be ex- 
pected to multiply rapidly as production men 


generally become more familiar with the process. 
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span measurement of ¢ 


By J. E. Van Acker 


Quality Control Supervisor 
Gould & Eberhardt, Irvington, N.J. 


rr 

| HE SPAN SYSTEM of measurement. sometimes 
known as block measurement, or measurement over 
two or more teeth, has universal application to 
spur or helical gears and a degree of accuracy that 
nakes it almost ideal. Measurements can be made 
while the gear is in the machine and accuracy is 
not affected by outside diameter errors, including 
runout. No particular skill is required and dis 


igreement between inspectors and operators is 
virtually eliminated. 

With this system, no master gears, holding fix 
tures, pins or balls are required. A single microm- 
eter of one-inch range can handle work of several 
inches pitch diameter range. A small caliper can 
measure a large gear with ease. 

rhe system is based on the geometric fact that 
any normal to any involute tooth surface will be 
ontained in a plane tangent to the base cylinder. 
lwo parallel caliper jaws will tangentially con 
tact oppositely facing tooth profiles in a manner 
similar to the diameter measurement of a cylinder 
and with a similar feel. No edge contact is ever 
obtained under correct measuring conditions. The 
measurement is directly related to the thickness of 
a single tooth (or the backlash the gear contributes 
to the assembly) inasmuch as the measured dis 
tance is composed of a number of pitches plus the 
thickness of a single tooth, Figs. 1 and 2. 

The equations that follow are applicable to all 
spur and helical gears of all proportions and unde 


all conditions of operation. Any helical gear equa- 


Abstracted from a paper titled “‘The Span System of 
Measuring Involute Gear Tooth Size” presented at 
the 38th Annual Meeting of the 


American Gear 


Manufacturers Assn. and copyrighted in 1954 by the 
author. 
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ear teeth 


tion requiring a trigonometric function of the helix 


angle is applicable to spur gears by using the 


trigonometric function of O deg. Detinitions of 
symbols used are listed in the Nomenclature 


Mathematical equations for transverse pressure 


angles, which are used without prool, are as 
follows: 
tan ¥y 
‘ lal 
ar cos : a x (2) 
Cx 


Number of Teeth in Span 


To cause caliper contact 
deter- 


mine the number of teeth, or the number of pitches 


jaws to tangentially 


the gear-tooth profiles, it is necessary to 


and half pitches, that should be included within the 
caliper span. (In initial computations, the tooth 
thickness is valued as a half of one pitch.) The 
number of pitches that should be included within 
the caliper span may be found from the following 
equation: 

S a . (approximately) (3 

20) coed W 

This equation is not mathematically exact, but 
for practical purposes is acceptable inasmuch as 
results must be rounded to the nearest integer plus 
one-half. When the result of Equation 3 is an 
integer plus 0.8 or more, it is better to round up 


“feel”. With short 


necessary to 


the result to obtain a better 


addendum gears, it may be round 


down the result. The value of S is seldom critical. 


particularly when it is 3.5 or more, and liberties 
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Symbols and Nomenclature 


b B ‘ i suri a 
i i I nN pr +3 ! matil 
f Backla er pilar a! 
tel le 
( Standa ¢ star 
( Opera g center distal ( \C 
\l (hange in center distance 
D Pitch diameter of gear 
\D Diameter increment or decreme ap 


g and short-addendum gears 


WW, AD Diamete ncrement D lecrement ap 
ed gear and pinion respectively 
nstandard center distance operation 

9 | opal limension without backlash ai 
wance for standard spur and a 


MV; Span dimension without backlash 


ai 


wance for long and short-addendum 


ears operating at standard center dis 


tance 

uM; = Span dimension without backlash 
allowance for gears operating non 
tandard center distance when each 


gear is enlarged or decreased in direct 


proportion to the number of teeth 


h 


ear 








Pitch radius 


One Base /\_ 
Half +-— pitch Ty — One radius 
“pitch pitch Ps. 
' | 
\ | i i / 


Fig. 1. The distance between opposing profiles 
of involute spur gears is always constant and 
equal to the length of the base circle arc, sub- 
tended below the spur gear teeth within the 
span of a caliper. 


in 


M, - Span dimension without backlash al 
lowance for one gear operating at non 
standard center distance with another 


gear of standard proportions. 


Vv = Span dimension without backlash al 
lowance for short-addendum gear oper 


ating at nonstandard center distance. 


U> = Span dimension without backlash al- 
lowance for long-addendum pinion 
meshed with short-addendum gear and 
operating at nonstandard center dis- 


tance, 


\ - Number of teeth in gear when consid 


eration of mating gear is not required 


N,,NN Number of teeth in mating gears (non 
standard center distance operation). 


Pra = Normal diametral pitch. 
Ds = Normal circular pitch 
S Number of pitches included within the 


caliper span. 


Pa Working transverse pressure angle of 
gears operating at nonstandard center 
distance. 


Qn = Normal pressure angle. 

Mr = Transverse pressure angle (in spur 
gears, @: Qn) 

v Helix angle at the pitch cylinder. 


may be taken in its calculation when experience is 
accumulated. A nomograph for the determination 
of S within acceptable limits is shown in Fig. 3. 


Span Dimension 


Standard Gears: The basic dimension of the 
span for standard spur and helical gears meshing 
at standard distances can be found by: 


\ Inv@: 


VM, = COSQn Pne Ss P.. : » a 


Involute functions of angles can be looked up in 


handbook tables or can be computed by using: 


ut Qt 


nv = ta 
Inv @:r n Gr 180 


Long and Short Addenda: The span dimen- 
sion of long and short-addendum gears having 
diameter changes of AD, and AD, equal and op- 
posite, and which operate at standard center dis- 
tances may be found from: 


\ . 
M: = cosqn | pee S + ———~— + AD tang, |. (5) 
Pas 
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s important that the proper sign be applied to 
). i.e., plus for a diameter increment and minus 


1 diameter decrement. 


Nonstandard Center Distances: At times. 

juired gear ratio and center distance combina 

ns cannot be achieved with standard pitches, and 
elix angles may be limited so that addendum in 
ements or decrements must be applied to the 

iting gears which are then operated at non 
tandard center distances. When the center distance 
s not standard, the working pressure angle is not 
the same as the nominal transverse pressure angle 
f the basic rack which causes an actual backlash 
etween gear-tooth profiles, Fig. 4. 


Proportional Modification: When mating gears 
ire enlarged or decreased in direct proportion to 
the number of teeth in each, the span dimension 
iay be found from: 


: V invg. ‘| 
Vi; COSQn Pac S + ———_ |... .... 7 (6 
; Pra | 


One Gear Modified: If only one gear in a train 
has been enlarged or decreased by a diameter 
increment AD (which equals 2AC), the span di 


mension of that one gear can be found from: 


M,= COSQn Pne S 


V,invg:+ (N,+N,) inven ine 
_ a 

Long and Short Addenda: To improve the per 
formance of a gear set, the pinion may be enlarged 
more or less than the mating gear is decreased, and 
the pair may then be run at a nonstandard center 
listance. In this case, it is customary to also in- 
crease the thickness of the pinion by the amount 
of the backlash effect resulting from the non- 
standard center distance operation. 
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lhe equation for the pinion is as follows: 


\ invyg ; (N, t \ {invg INnV® « 


VV cost | Ss 
+ P 
} 
, AD tangy») 
The equation for the gear is: 
\ De 
M, COSQn | pne S 4 ey t+ AD, tang@n (9) 


L 


Note that the last term of Equation 8 contains the 
diameter decrement of the mating gear and by 


algebraic subtraction has a positive value. 


Normal Base Backlash 


If the gear actually measures smaller than the 
calculated size, the difference between the calcu 
lated size and the actual measurement is the normal 
base backlash which that one gear would con- 
tribute to the mesh. Normal base backlash is the 
actual clearance between meshing gear teeth and 
may be considered as the amount of oil space be- 
tween mating teeth. However, when backlash must 
be controlled in a long gear train, as in some 
instrument or computer designs, it is necessary to 
convert normal base backlash to transverse pitchline 
backlash. 

To convert normal base backlash to transvers« 
pitchline backlash, the following equation is used 

B, = or B, = Bicos@ncos (10) 


cos@.ncos ¥ : 
Instrumentation Required 


Any suitable caliper may be used to measur 
external gears, splines or worms. Best results are 
obtained with a micrometer having extended anvil 


faces that can reach between gear teeth. For high- 
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Teeth in Gear.AW 


‘ 


U 


Number 





On, 


10 + Nomogram for Determining Number of Pitches in Span | 
: . e 
. N 
100 -— —s 
: 180 cos*y 35 
: 
90 : 45 
: ~Y 
: Pressure Angle, } , c 
80 — 55 & 
P Ww 
: r ® 
65 = 
0 = 4 
s ed Fig. 3. With a known 
: ¢ number of teeth, a known 
- 75 wo 
q ® pressure angle and 4 
60 + oS known helix angle, | 
; 85 @ nomograph can be used to 
= , S determine the number of 
— ha pitches in the span for 
a = 95 3s this method of gear m: 
: e suring. The nomograph 
: > < ean also be used for spur 
40 + 10.5 gears, in which case th: 
} helix angle is 0. 
3 11.5 
a 12.5 
20 & L 





production inspection, double-end limit snap gages 
can be made up. Parallel-plane caliper anvils are 
1 requirement for measuring external helical gears. 
\ evlindrical anvil caliper is only acceptable for 
spur gears. Special instrumentation, not yet com- 
mercially available, is necessary to check internal 
vears, but coarse-pitch internal spur gears may be 
measured with the internal anvils of a common 


vernier caliper 


Limitation of Span Method 


[his method of measuring helical gears cannot 
be used if a high helix angle and a narrow face 
width combine to throw the caliper anvils off. the 
gear teeth. This may be overcome by on-the- 
machine measurements when gears are stacked. 


lhe combined width of the stacked gears is usually 


Fig. 4. When base circles are Shifted for nonstand- 
ard center distance operation, mating involutes will 
have zero backlash with a theoretical rack, but will 
have an actual backlash when meshed with each 
other. Equations 5 to 8 account for this backlash. 





iy. Base circle 
~~. 7 
ie. 







—_ as 
Operating liner; \ Theoretical 
of action — Y rack 
\ 

Normal to - \ 

theoretical \ 


, = —- - , Base 
—"" 


rack 
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sufficient to permit measurement. In general, nai 
row face widths in a helical gear require that th 
span of the caliper be reduced to include few: 
teeth. but there is a lower limit beyond whic! 
root-fillet interference will prevent proper caliper 
contact. This limit is determined by trial. 
Helical-lead errors can affect the span measure 
ment. but it has been observed that lead errors of 
sufficient magnitude to affect the measurement 
would be outside reasonable tolerance limits. 
Total-position errors are readily noticeable be 
cause there will be a difference in measurement 
around the gear. They are a function of the hobber 
gear-cutting machine or gear-shaper cutter, and 
any measurable difference around the gear is an 
indication that repairs to the machine are in order 
Profile errors also affect the span measurement 
but the same is true for any other measuring 
method. Because the caliper of the span method 
can be rocked up and down, an indication of th 
tooth profile accuracy is obtained. Profile erro: 
limits are usually so small they can be absorbed. 
lables of trigonometric and involute functions of 
the transverse pressure angle of helical gears are 
appended to the original paper (available from 
Sensory Devices Co., P. O. Box 204, New Vernon, 
N. J.) but are omitted from this abstract. The 
tables can save considerable computation time il 
much work of this nature is anticipated. Span 
dimensions, without allowance for backlash, are 
tabulated in the original paper for standard spur 


gears and reduce computation to a minimum. 
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OOKING into the future can }, 
risky business, especis 
when it comes to making defy 


commitments about what arti 
ASTE News will run ir 
issues of THE Toot En 
Unpredictable elements, 
late arrival of certain vita 
missing photographs, or the 
sity of substituting a last 
news story that is labeled 
can always disrupt the be 
lishing schedule. Howev 
spite of the hazards, here 
informal announcement 
what’s to come in the next 
of the magazine. 


( | pier will be travel mont 
for ASTE News and the va 
cation theme will be getting 
good workout. With the Society’; 
Western Industrial Expositior 
coming up next March, many 
members will be traveling to Los 
Angeles to attend the year’s big 
gest event for ASTE. Since the 
West holds such a variety of ma 
jor attractions for conventior 
goers and their families, a round 
up feature will be published 
vacation spots, interesting thing: 
to see, and side trips to take 
the Western states. Special atten 
tion will be given to an ASTI 
plane trip to Hawaii whic! 
now in the planning stage 


ae GH a quantity of dra 
£i% matic photographs will be 
used to picture the “wonders 
the West,” practical items—su 
as transportation costs, hotel rates 
and route information—will also 
be included. 


F ENJOYMENT in putting such « 

feature together is any criterion 
of its success, this October article 
should be one of the best pu! 
lished under the by-lines of your 
present news staff. In addition t 
the excitement experienced in 
creating this vacation section for 
ASTE, marked enthusiasm for 
new places and several good bites 
from the travel bug must be ad- 
mitted. We hope it bites you too 


The Tool Engineer 











jor 


D0 





he 1955 Exposition slated for Los Angeles is providing plenty of work for these committee members. 


Launch Plans for Technical Program 


to Coineide with Western Exposition 


Conference tables are getting early use by mem 


ers of the National Program Committee. Realiz 

y the value of advanced organization, they held 

r first meeting June 25-27 in Los Angeles to 
rystallize their plans for the ASTE Western In 
istrial Exposition. 

Responsibility for setting up the technical pro 
gram rests squarely on the Committee's shoulders 
When the 1955 Annual Meeting and Exposition 
onvenes in Los Angeles, March 14-18. they want 

present for ASTE’s western debut. 

Attending the National Program Committers 
eeting at the Ambassador Hotel were: Dr. Harry 
B. Osborn, Jr., national first vice president; Thomas 
C. Barber, committee chairman; Phillip R. Ma 
silius; Ralph Chrissie; Kenneth W. Riddle; and 
Frank Wilson, technical director of the Society 
National Secretary Wayne Ewing and National Di- 
rector Ben J. Hazewinkel also sat in. 

One of the Committee’s biggest tasks was sele 
tion of topics for technical sessions. The choice is 
based on the membership survey seni out last 
February. Prime interest among ASTE members 
proved to be heat treating, tool engineering eco 
nomics, fixture design, die design and cost esti 
mating. The program is geared to these and other 
top preference subjects. 

Panels and paper presentations will be held 
simultaneously with the Exposition in Shrine 
\uditorium, making it possible for convention goers 
to view the latest production equipment and to listen 
to experts in the field of tool engineering—all 
under the same roof. 
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One particular session, sponsored by the Na 
tional Education Committee, will cover college 
curricula and in-plant training of engineers. 

eam work came into play when the Host Chap 
ter Committee joined the National Program Com.- 
mittee for a full-day organizational meeting. The 
group is headed by General Chairman Carl L. Alm- 
quist of Los Angeles chapter. 

Seeing ‘to session room facilities, arrangements 
for the annual membership banquet, tickets, signs, 
and registration are only a few of their duties. 

Los Angeles chapter members make up most of 
the committee. Attending were: Frank X. Bale, 
Paul R. Burt, Arthur Denis, Thomas C. Gibson, 
Lew W. Goodwin. Paul Lenk. J. R. Matthew, Anton 
Peck, A. H. Petersen, J. E. Riddle, Glen A. Singer. 
Paul B. Slater, George J. Tilden, John Walti, Carl 
Weitzel, and S. W. Winquist. 

San Diego chapter was represented by Arthur 
Crom and E. G. Gray, Long Beach sent Carl E. 
Blaneard, Carroll B. Edson, Lawrence Pomerantz 
and John Stansbury to the meeting. 

R. C. Broomell, Peter Carter, Ed Cutler, Lincoln 
Mager and Joseph S. Wajdik were on hand from 
San Gabriel Valley chapter. San Fernando Valley 
delegates included Stanley Adamik and Rudolph 
Regen. 

The entire group toured Shrine Auditorium facil 
ities and those of the Ambassador Hotel, ASTE 
“family” headquarters during Exposition Week. All 
were pleased at the accomplishments of the three- 
day meeting and are looking forward to the most 


successful exposition the west has ever seen 
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By Nancy L. Morgan 


News Editor 


Filling the need for a measure of educational 
activities sponsored by ASTE chapters, a survey 
made by the National Education Committee paints 
a much-awaited picture of the different education 
programs of Society chapters in various parts of 
the United States and Canada. 

Questionnaires were sent early this year to the 
first 108 chapters on the ASTE roster, omitting 
the groups chartered only recently and still young 
in the procedures of local chapter organization. 
Information was obtained directly from the chapter 
education chairmen. 

Returned questionnaires show that a total of 
$9,202 was spent by the chapters to support schol- 
arships and awards in 1953. Add to this the 
amount spent by the Society for its ten national 
scholarships of $700 each, and ASTE funds set 
aside to encourage outstanding students in «the 
study of tool engineering equal more than $16,000. 

Total number of scholarships provided by the 
chapters was 35. They ranged in value from $25 
to $500, Awards, in the form of cash, copies of 
Tool Engineers Handbook, and memberships in 
ASTE, were presented to 92 recipients. 

Impressive as these figures are, they don’t tell 
the whole story. Education chairmen also de- 
scribed refresher courses, student guidance pro- 
grams, contests, and courses set up for high schools, 
technical schools and colleges. Cleveland chapter 
even broke into television to dramatize ASTE and 
to show what tool engineering really is. 

Another type of chapter education activity and 
one which is getting to be more popular every year 
is the on-campus tool engineering conference. 

Sponsored by all the ASTE chapters in the state, 
the first one was held at the University of Illinois 
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in 1951. Since then, conferences at other colleges 
and universities have been added to the Society 
calendar every year. 

During 1954-55, for example, on-campus con 
ferences are scheduled for: University of Iowa, 
Lehigh University, University of Wisconsin, Purdue 
University, Ohio State University, University of 
Houston, Michigan State College, University of 
Michigan, University of Nebraska, Penn State Col- 
lege, San Jose State College and the University of 
Illinois. 

Chapters interested in sponsoring conferences 
can obtain all the necessary information on the 
best time to have the meeting, ways to organize the 
program, and what kind of sessions can be planned, 
from the ASTE National Education Committee, 
10700 Puritan Ave., Detroit 38, Mich. A complete 
packet on running an on-campus conference will 
be mailed immediately. The Education Committee 
will also provide any additional help requested by 
the chapters. 


Milwaukee chapter’s $200 scholarship was awarded to 
John Browning by Roy Raptke, left, education chair- 
man, and R. E. Bodendoerfer, chapter chairman. 
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questionnaires also asked how chaptet 
programs were financed. A majority 

ds earmarked for scholarships and awards 
s from afhliate memberships, chapter donations 
ympanv contributions. Other activities, such 
ident guidance and work with the schools 1 
late courses of study, require little money to 


rt. These expenditures are usually absorbed 


:al course of running a chapter 

ile no vardstick is available to count off the 
= that have been generously poured into chap 
ducation activities and there’s no wavy to a 
ely compute the complete results of work ir 
field of promoting tool engineering education 
ral observations have been made by the Na 
il Education Committee. 

ording to Robert E. McKee. chairman of the 
\ittee and associate professor of productio: 
neering at the University of Michigan. benefits 
hapter education activities might be counted in 
: of improving educational standards of tool 
neers and upgrading the profession. 
Although it is sometimes difhcult to measure 
direct results of education programs, certain 


intages should he noted.” Prof. VicKee states 


t only do the various programs benefit the 


rticipating students. but public ation of news of 


ese activities helps win increased attention for 


tool engineering profession and objectives Oo 


society This recognition comes from many 


iarters, including representatives of industry and 


als ol high schools. colleges and techni | 


titutes across the country 


Achieving what could well be called a longs 


range goal of ASTE, new education programs at all 
levels of instruction may be developed through the 
concentrated effort of the many chapters represented 
in the Society's tool engineering family.” 

For greater insight into how the different types 
of education programs are carried out, reports from 
five chapters have been selected for this article 
No thought was given to geographical location of 
these chapters or the areas they represent. 

The reports were chosen for completeness and 
amount of information available. Only limited 
space prevents a description of all education activi 


lies reported in the survey, (Please turt page 


This year’s tool engineering graduates at Utah State 
College are pictured with Prof. Frederick Preator, 
sixth from left, department head. The college is the 


first to offer a degree course in tool engineering. 





Chapter Education Activity* 














No. Percent 
Chapters contacted 108 100 
Chapters replying 63 58 
Chapters not replying 45 42 
Chapters participating in some type of education activity ; 46 43 
Chapters reporting programs of scholarships or awards, or both 28 26 
No. Total Value 
Scholarships awarded 35 $7,550 
Awards given 92 1,652 
Total. . $9,202 





*Here is a tabulation of questionnaires sent out by the National Educa- 
tion Committee. Groups chartered only recently and still young in 
chapter procedures were not polled. It may be assumed that those chapters 
which did not reply did not have any education activity to report. The 
questionnaire was drawn up and analyzed by Prof. Frederick Preator, 
head of the department of tool engineering at Utah State College and a 
member of the ASTE Education Committee 























Fond du Lae 


student guidance 


program 


Helping high school students to decide on engi- 
neering careers is important work for the Fond du 
Lac chapter. And thanks to careful planning, its 
student guidance program has won the respect and 
ooperation of high schools and industrial firms in 
northern Wisconsin. 

For the past three years the chapter has been 
host to senior students from high schools in the 
area for a day of plant tours and conferences de- 
signed to acquaint them with the opportunities in 
engineering. Activities are topped off with a dinner 
honoring the student guests and an inspirational 
talk by an outstanding engineer from a well-known 
company. 





Guided tours of manufacturing facilities at Manito- 
woe Engineering Co. were planned by Fond du Lac 
chapter as part of the 1954 student guidance 
activities and stimulated much interest. 


[his year’s program was held on May 12 at 
Manitowoc. Nearly 90 students from 13 widely 
separated Wisconsin communities participated. 

Also invited to the event were principals and 
interested instructors from the high schools repre- 


sented. The chapter feels that having school officials 
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see firsthand what ASTE student guidance is. 
ibles the program to practically sell itself. 

Serving all three years as general chairman 
been H. J Van Valkenberg, director of vocatio 
ind adult training at Fond du Lac Vocati 
School. His responsibility has been to enlist 
aid of the various schools in lining up students 
participate in the program. 

Co-chairman for 1954 was Wayne Rowan 
Appleton who named local committees to serve 
each community represented. He was also in char 
of signing up industry sponsors. 

Local committees received the names of the st 
dents who wanted to participate from Mr. \ 
Valkenberg. Committee members then personal 
invited each boy to attend the program. 

When May 12 arrived, the local committees pri 
vided transportation, saw to it that the members . 
their groups arrived at the right place at the rigl 
time, and also were taken home. 

Another important phase of the work of the 
local committees is to provide indivdual counselins 
service for their groups on an “as asked for” basis 
They tell the high school students what training is 
required for diflerent engineering careers, what they 
will face when they get out of school, and what 
their long-range opportunities might be with an 
engineering background. 

Students are also encouraged to contact the 
company sponsors for consultations. They are ad 
vised which companies to contact tor specific in 
formation and directed to the proper sources 
within the firms. 

[his sincere interest of the sponsoring companies 
is one of the biggest factors contributing to the 
success of the program. These firms also make sub- 
stantial financial contributions to support the costs 
of the program which cover student dinners as well 
as the rental of the hall. 

The chapter has experienced little difficulty in ob- 
taining contributions from industry, largely because 
many of its members are holding managerial po- 
sitions. 

This year’s guests at student guidance day first 
visited the Manitowoc Engineering Co. to see engi- 
neering in action in the shipbuilding industry. 
Then the entire group met at Manitowoc Vocational 
School for ‘off-the-cuff’ discussions on the kinds of 
work and the problems engineers encounter. Led 
by officials of the Manitowoc Engineering Co., these 
sessions gave each student the answers to his own 
particular questions. 

At 6 p.m. the chapter met with the students in 
the school gymnasium for dinner and a speech on 
“Your Future in Engineering” delivered by Martin 
Kozak, factory manager, Wisconsin Axle Division. 
Toastmaster was Leonard Kaufman, president of 


Kaufman Mfg. Co. 
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‘inners of Rockford chapter’s most recent drawing 
mtest receive their prizes from Howard A. Nelson, 
fth from left, chairman of the education committee. 
ine contest is held every semester in both of the 
tv's high schools. 


Publicity wise, the student guidance program 
ceives a ‘good press.’ Releases are sent out to 
ll of the newspapers in the cities represented, with 
vitations for reporters and photographers to at 
tend the dinner meeting as guests of the chapter. 
lhe publicity chairman also arranges for photo- 
sraphs to be taken of each high school group to 
send to the papers which can’t cover the event in 
person. Photographs are sent immediately after 
the event, complete with captions identifying each 
person pictured. 

The chapter is currently compiling the results of 
1 survey taken to determine what has happened to 
the boys counseled in the student guidance program 
in previous years. By means of questionnaires, it 
wants to find out how many followed engineering 
careers and the influence ASTE had on their 


decisions. 


Rockiord 


contest for 
high school 


students 


Rockford chapter concentrates its education work 
in the city’s two high schools by sponsoring con- 
tests in mechanical drawing. The competition is 
run off primarily by the chapter, although several 
meetings are held with high school instructors to 
coordinate the program. 

Open to all students in good academic standing, 


one contest is held each semester of the school year. 
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Certisteate of Achievement 


» 2 





In addition to cash awards, certificates of achieve- 
ment are presented to winners of Rockford contests. 


Winners gre selected by the « hapter and the several 
awards, ranging in value from $10 to $25, are 
presented at the chapter's Executives Night. An 
additional $15 is awarded to the student submitting 
the best entry of all. 

Subject of the most recent competition was draw- 
ing of a universal joint. Contestants were instructed 


to choose one of the following phases: detail and/or 


assembly drawing; means by which angularity can 
be increased; and drawing of jig for drilling holes. | 

Those enter ing the contest were civen opportunity 
to observe manufacture and assembly of universal 
joints at the Mechanics Universal Joint Co. in 
Rockford at the beginning of the contest. Sample 
joints were also made available for examination. 

In addition to the presentation of subject matter, 
neatness, accuracy, conciseness, clarity and original- 
ity of thought formed the basis for the method of 
judging. 

Considerable publicity has been given the award 
program. Most recently, one of the local television 
stations took pictures of the presentation of awards 


this past spring for an evening news show, and the 








newspaper gave the event good coverage in a 





prominent position. (Please turn page) 
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Hartiord 


scholarship program 


Awarding scholarships to outstanding students 
in tool engineering is a favorite education activity 
of ASTE chapters and one chosen by Hartford 

embers as a type of program that fits their needs 


Every vear the chapter awards four scholarships 


totaling S100 to voung men studying at Hillver 
College and the State Technical Institute in Con- 
ticul Qne junior and one senior at Hillyer 


receive S150 awards. and two first-vear students at 


the Institute are given S50 scholarships In addi- 

tion. the chapter also awards a two-year juniot 
embership in ASTE to the outstanding graduate 
tool technology at the Institute 


Winners are selected by the departme nt heads in 
the two schools. The awards are made on the basis 
of information submitted to the chapter education 
ommittee on standard applic ation torms. 

(Juestions asked include items on major profes- 
sional interests, courses taken in the field of tool 
ind production engineering, industrial and business 
xperience, percent of college expenses earned, 
extra-curricular activities and hobbies. academi 
standing, and the personal background of the ap 
plicant 

lwo faculty recommendations. one of which 
must be from the head of the department, are also 
required, Studies of the applicants must include 
those that give preparation for future work in 
tooling and production in industry. 

The scholarship fund is supported by the chap 
ters athliate memberships. As the fund grows, 
plans may be made to include additional awards at 


ther schools offering appropriate courses. 


sporsors course 


Tool I ngineering courses offered by colleges and 


hnical institutes have a far-reaching effect on the 


profession. Philadelphia is one of many ASTE 
uipters which has given its help in sponsoring 


isses in tool engineering subjects. 
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Now entering its fifteenth year, the Philadel; 
course is offered at Spring Garden Institute, wl 
is approved by the Engineering Council for Pr. 
sional Development. Although originally be 
with a curriculum for tool and die designing. 
course was divided after the first year into 
classes, “Die Designing” and “Jigs and Fixtur 

Certificates are awarded upon completion of 
two-year course of study. The Philadelphia ch 
ter also awards cash prizes each year to the stude 
placing first and second in each class. The chap 
chairman presents the awards at the graduat 
ceremonies of the Institute. 

Classes are held two evening a week for f 
terms. Each term runs 16 weeks. Instructors 


chosen by members of the chapter’s educati 





Philadelphia was the first ASTE chapter to give a 
scholarship to a woman when it presented a $500 
award last autumn to Miss Joan Facey, a student at 
Drexel Institute. Other scholarship winners pictured 
with her are: William Crews, Jr., left, and Robert 
MeGarrigle. Standing are: Campbell Pittsinger, past 
chapter chairman; Arthur R. Diamond, past chair- 
man of the National Education Committee; and 
Clarence Hamilton of the education foundation. 


committee and are all members of the Society. 
Prompted by requests from industry, the course 
was established through the combined efforts of the 
Philadelphia chapter and the Spring Garden Insti- 
tute. Chairman of the committee which formulated 
the curriculum was Edward R. Glenn, and one of 
the members was Howard Gross. then dean of the 
Institute and a long-time member of ASTE. Other 
committee members represented industrial firms in 


the area as well as the Philadelphia chapter. 


The Tool Engineer 














phase of the chapter s education acti 





ides for awarding of six scholarships 
, $1,875 every year. Recipients are outstand 
ients at the L niversity ot Pennsylvania 


Institute and Villanova | niversity. 





conference for 


vocational 


imstructors 


One of the most unusual education activities ré 


rted by ASTI chapters is the conference fo1 





ational instructors sponsored for the first time 
this year by the Worcester chapter. The conference 
s arrangéd annually by the Massachusetts Depart 
ent of Education to provide an opportunity for 
rofessional improvement by teachers in the various 
elds of vocational education. 

Early this vear the acting director of the de 
artment's division of. vocational education, John 
I. Shea, asked Franklin M. Angevine, Worceste: 
ducation chairman, to take charge of this year’s 
essilons 

Mr. Angevine had attended a previous program 
put on by ASM and at that time suggested that his 
hapter would welcome an invitation to sponsor 
similar conference. 

\ five-day series of lectures was planned, opening 


June 28 and running through Friday. July 





Long Beach scholarship winners received their awards 
from Kenneth M. Nelson, second from right, educa- 
tion chairman, and Carrol B. Edson, chapter chair- 
man, at ceremonies held at a recent meeting 








All sessions lasted until noon except the plant tou 
of the Norton Co., which was an all-day affair 
\bout 60 instructors participated. 

Subjects covered that week included: “Physics of 
Motal Cutting” by Dr. Robert Hahn of Heald Ma 
chine Co.; “Single Point Cutting Tools” by Joseph 
Jacobs of Morgan Construction Co.: “Plastic and 
Die Cast Molds” by Archille Giorge. a consultant 
who was formerly with Worcester Moulded Plasti: 
Co.; and “Ultrasonic Machining of Hard Mat 
rials” by George Brown of Shefheld Corp 

The plant visit took the instructors through Not 
ton’s new machine division. A special session was 
held at the company on “Surface Finish Measur 
ment,” with a demonstration by Heinz Goehring 
experimental engineer. 

Besides the vocational conference. the chapter 
also sponsors a $300 scholarship award and was 
instrumental in establishing a course leading to an 
associate degree in tool engineering at Worceste: 


Junior ( ollege 


Worcester education chairman, Ralph Baker, right. 
congratulates Frederick Lowe and Henry Krawezvk. 
students at Worcester Junior College, on winning 
ASTE scholarships for their work in tool design. 
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Three Chicago Schools to Help 


Sponsor Illinois On-Campus Conference 


This years Illinois On-Campus Conference. 
scheduled for October 8 and 9 in Chicago, could 
well be re-named the “On-Campuses’ conference if 
tool engineers in the state really wanted to be 
technical about it. Three schools—University of 
Illinois, Illinois Institute of Technology. and North 
western University—are joining forces with the 
nine ASTE chapters in the area to help sponsor the 
event 

This is the fourth such conference to be held in 
the state by ASTE, but the first to take place in 
Chicago and the first being supported by the city’s 
three majo! technical schools 

Headquarters for the meeting will be at the Navy 
Pier branch of the University of Illinois, but ses- 
sions will also be held at Illinois Tech and at 
Northwestern. Block reservations have been made 
for out-of-town guests at the Sheraton Hotel. 

Theme for the conference is “Cost Reduction to 
Meet Competition.” The program will touch on 
two major subjects. Sessions on machine tools 
have been planned by Rockford chapter, and meet- 
ings on the subject of tools have been organized 
by the Chicago chapter. 

Opening the conference on Friday night will be 
a keynote session on “Management's Opportunities 


for Cost Reduction.” Official greetings to the tool 
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engineers will be extended by C. C. Caveny, execu 
tive dean of the Chicago Undergraduate Division of 
the University of Illinois. . 

ASTE’s second vice president, Howard C. Me 
Millen, plant manager for the Phileo Corp., will 
discuss “The Tool Engineer’s Function in Efficient 
Management.” He will be followed by ASTE as 
sistant secretary-treasurer and president of Scully 
Jones and Co., H. Dale Long, who will cover “Tools 
for Cost Reduction.” 

The concluding talk, delivered for the partici 
pating schools, will be given by Dr. Halden Leedy. 
director of the Armour Research Institute. His 
topi will be “Research for Cost Redtiction.” 

On Saturday morning, tours of the three 
campuses are planned, with technical sessions t 
begin at 10 a.m. 

At Northwestern, members will hear Dr. Herhyl 
Spotts, professor of mechanical engineering at the 
university, and S. A. Brandenburg, vice president 
of Monarch Machine Tool Co. They will speak on 
“Fundamental Concepts of Design Applied to Ma 
chine Tools” and-“Functional Design Requirements 
of Controls for Machine Tools.” 

Those attending the Illinois Institute of Tech 
nology session will learn about proper selection 
of tool materials. Speakers will be S. E. Rusinoff, 
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One conference session will be held 
at the metallurgical engineering 
building, above, on the campus of 
Illineis Institute of Technology. 


issociate professor of manufacturing processes at 
he school, and L. V. Klaybor, mill metallurgist. 
\llegheny-Ludlum Steel Corp. 

Discussions at Navy Pier will be offered by two 
professors in mechanical engineering at the Uni- 


versity of Illinois, K. J. Trigger and J. S. Kozacka. 





Slated for the ladies and children are 
two of Chicago’s outstanding attrac- 
tions. The feminine program will offer 
luncheon and the world-famous puppet 
opera at the Kungsholm, while the 
children will visit the Museum of Sci- 
ence and Industry, in conjunction with 


a picnic lunch and supper. 





They will talk on “Theory of Machining” and 
‘Machining with Carbides.” 

A 12:30 luncheon at Navy Pier will provide a 
sociable break in the technical program. A message 
from the Society will be delivered by Dr. H. B. 
Osborn, Jr., ASTE vice president and technical 
director of Tocco Div., Ohio Crankshaft Co. 

[wo panel discussions are scheduled for the 
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afternoon. Participating in the machine tool section 
will be C. 


chanical engineering at the University of Hlinois: 


Dale Greffe. associate professor of me 


D. A. Hutchinson, chief hydraulics engineer. Sund 
strand Machine Tool Co.: and B. S. Bennett. chief 
machine tool application engineer. General Electri: 
Corp. 

They will cover “Problems Encountered in Beat 
ing Design;” “Hydraulics as Applied to Machine 
Tools;” and “Electronics for Machine Tools.” 
Panel moderator will be E. Y. Seborg, chief engi 
neer, Barnes Drill Co. 

The tool section will be devoted to jigs, fixtures 
and gages. Moderator will be Harry Conn, chief 
engineer of Scully-Jones & Co. 

Speakers are: L. E. Doyle, chairman of the ASTI 
National Professional Engineering Committee and 
associate professor of mechanical engineering at 
the University of Illinois: Clair Bryant, Foote 
Brothers Gear & Machine Corp.; and H. D. Hiatt. 
Allison Div., General Motors Corp. 

A dinner at the Sheraton Hotel will close the 
conference. Addressing the ASTE members and 
their wives will be Herbert I. Tigges, a past presi 
dent of the Society and president of the National 
Machine Tool Builders Association. 

Serving on the planning committee for the con 
ference are: T. C. Barber, chairman of the National 
Program Committee; O. D. Lascoe; member of the 
National Education Committee; J. H. Beck, chair 
man of the Chicago chapter; Harry Conn; L. E. 
Doyle; Roger Keough; J. S. Kozacka; R. Linden- 
meyer; A. N. Oman; S. E. Rusinoff; and L. H. 
Seabright. 





























PEORIA MEETING—ASTE members 
| > th 


4 


Ihe Yoder Ce¢ 


Cleveland He covered 
Cold Roll Forming.” From the left 


at the June session of the Peoria chapter, 


e Pabst Auditorium, heard a talk by E. J. Vanderploeg, chief engineer, 
the topic “Possibilities and Limitations 


pictured: J. Mason, V. Schellschmidt, 


Mr. Vanderploeg, Vince Hodel and R. Yochum.—Harold D. Baker 


Expanded Production Courses 


Announced by New York University 


Planned in cooperation with the 
(;reater New York chapter of ASTE, 
in expanded production management 
irt cul im will he offered by New 
York University during the fall 1954 
emester According to an announce 
ent by Dean Paul A McGhee of 
NYU's Division of General Education. 

vuurses include for the first time a 


in “Factory Planning and Lay- 


The new course will be taught by 
Norman Naidish, chief engineer of 
Irylon Mills, Inc., and a member of 
the Greater New York’s education 
committee 

Included in the topics to be covered 

Mr. Naidish are the latest practice 
ind techniques in factory planning and 
layout, methods of determining plant 
capacities, the means of balancing 
machine operations, and the factors to 
consider in designing work stations. 
He also will discuss modern materials. 
equipment, methods of materials han- 
dling, employee facilities, plant service 
facilities, layout of office spaces, lab- 
oratory assignments, and problems in 
departmental shop and office layout. 

lhe class will meet from 6:15 to 

p.m. on Thursdays, September 30 to 
January 20 

Henry E. Picarelli, production man- 
igement consultant and chairman of 
the Greater New York education com- 
mittee, will teach classes in elementary 
ind advanced tool design 

Che elementary course will cover the 
basic principles of tool design and their 
application to problems involving the 
use of jigs, fixtures, and gages, on both 
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short- and long-run production jobs 
Class sessions will be held from 6:15 
to 8 p.m. on Wednesdays, September 
29 to January 19. 

The other tool design course taught 
by Mr. Picarelli will be of special in- 
terest to persons actively engaged in 
pressure working of metals. Various 
guest lecturers will address the class 
during the semester. Topics to be dis- 
cussed include the design of dies 
piercing and blanking, compound, pro- 
gressive, trimming and shaving. bend- 
ing and forming, drawing, and invest- 
ment casting. Mr. Naidish will assist 


with the lectures. Classes are to meet 
from 8:10 to 9:55 on Thursdays, Sep- 





EVANSVILLE PICNIC — Rutherburg 
Field was the scene for ASTE’s annual 
outing held on July 12. Shown here are 
Past Chairman C. H. Thuman and Paul 
Vierling, who received his past chairman’s 
pin at the event.—Guenther F. Wulf 


tember 30 to January 20. Of 
and their instructors are: 

Methods and motion study 
W. Enell, assistant professo 
trial engineering. New York 
7 to 9:45 p.m., Wednesdays. 

29 to January 19; 

Quality control—Dr. Ene] 
9:55 p.m., Mondays, October 
uary 17; 

Manufacturing processes a 
ment—Armen Bogossian, inst 
mechanical engineering, NYI 
8 p.m., Mondays, October 4 
ary 17; 

Inspection and _ productior 
methods—Fred H. Posser, 

New York Ordnance District G 
oratory, 7 to 9:45 p.m., Tuesdays, § 
tember 28 to January 18: 

Small-plant management—H 
Engstrom, general manufacturi: 
ager, Sonotone Corp., 6:15 to 
Mondays. October 4 to Janua 
and 

Improved methods in materia 
dling—Raymond I. Reul, chief 
trial engineer, Westvaco Chemical 
vision of the Food Machinery 
Chemicals Corp., 8 to 9:55 p.m. M 
days, October 4 to November 22 

Registration for the productior 


agement courses will be conduct 
from September 13 to October 1 
offices of the New York Universit 
vision of General Education, | 
ington Square North, New York 3. \ 


Cincinnati Awards 


Two ASTE Handbooks 


Two outstanding students at Ol 


Mechanical Institute were presente 
copies of the Tool Engineers Handbo 
as awards from the Cincinnati ASTI 
chapter. Recipients were Edwa 
Foegle and C. R. Moehring. The pres 
entations were made by Dr. Max Kro 
nenberg. National Delegate Richard 
Niebusch, and Education Chairmai 
Ernest Wenderfer at the school’s most 
recent graduation ceremonies. 


Frank Houstor 


New Orleans Members 
Hear Tulane Professoi 


Registration of professional eng 
neers received special attention at 4 
recent meeting of the New Orleans 
chapter held at Frank’s Steak House 
The guest speaker was Dr. Frank Ma 
Donald, professor of civil engineering 
at Tulane University. At the clos 
the meeting booklets containing 
laws and requirements for becoming 
licensed engineer were distributed t 
all who attended. Joseph N 
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for each Awards 
7 cholarships 
t of the July 14 meeting 








each chapter at Lafayette 
e presentation of scholar- 
students from Long Beach 
s business and technical 
pients showed outstand- 
ind adaptabilities to tool 
levelopment. 
same program, H V. Hard- 
1 the group on “Electrical 
Machining and Grinding.” 
il assistant to the presi- 
Corp., ¢ lawson, Mich. 
9 the chapter toured Na- 
ply Co., in Torrance, Calif. 


< members were escorted 

plant which on a sight of 
ysists of 32 principal build- 
1 total floor space ol 659.000 
et They witnessed products 
melting furnaces to the fin- 


Ted D. Fickes and C. VW. Ward 


ASTE Conference Set for 

San Jose State College 
m-campus conference will be 
two of ASTE’S California chap- 
San Jose State College on Sep- 
10 and 1] 


{ Valley and Golden State chapters, 


Sponsored by Santa 


day meeting will offer several 


il sessions on the subject of car- 





Topics to be covered include: 
eering carbide tools for best re- 
| the why and how for maximum 
le efficiency; and the latest appli- 
techniaues. All Society members 
nterested guests in the area are 


to attend 
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LEHIGH VALLEY LADIES NIGHT—Officers pose with their wives at the annual 
ty. From left: Program Chairman George W. Savitz and Mrs. Savitz, First Vice 
rman Ralph Mueller and Mrs. Mueller; Chairman Werner Miller and Mrs. 
er, Past Chairman John Folwell and Mrs. Folwell, Secretary Vincent Scalese 
Mrs. Scalese, and Treasurer Bruce Schaller and Mrs. Schaller. 
r 
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KANSAS CITY PICNIC—125 ASTE members and their families enjoyed the Kansas 
City’s chapter annual picnic held on July 25. A major event was the ball game between 
the Centerlinérs and the Cross-Hatchers 


When the game was called at dinner time, 


the Centerliners, with Mrs. Alvin Allen pitching, were ahead by 20-15 


Mid-Hudson Announces Education Program 


After studying its recent survey to 
determine interest in proposed courses, 
Mid-Hudson chapter has announced the 
courses to be conducted during 1954-55 
as part of the adult education program 
at Arlington High School 

The curriculum was planned through 
the joint efforts of the chapter's pro- 
fessional engineering committee. head 
ed by C. J. Noll. Jr.: and education 
committee, headed by C. Morgan New- 
bury. Serving with them were J. Tes 
mer. L. Tenny, S. Cook, H. Keller, and 
H. DePew. 

Beginning in September, the follow- 
ing classes will be held at the school: 
Basic Engineering I, Basic Engineering 
III, Shop Mathematics, Adyanced 
Mathematics, Work Simplification, Cost 
Engineering, and Punch & Dies 


In January 1955. classes will be 


Basic Engineering II and 


offered in: 









IV. Advanced Mathematics. Method 


Time-Measurements, and Hydraulics. 

A guidance council, consisting of 
members of the education and profes 
sional engineering committees, has 
been set up to interview each enrolle1 
to insure registration in the proper 


Davis Gals 


classes. 


Outstanding Member 





Invents Directional Siren 

A feature story published recently 
by the Joliet Herald News tells about 
a new siren invented by a senior mem 
Andrew 
Griparis. Owner and manager of his 


ber of Louis Joliet chapter, 


own manufacturing plant, Mr. Griparis 
plans to go into production soon with 
his directional siren which throws sound 
forward, instead of sideways as present 
emergency sirens do. 

The present type of siren is confus 
ing to many persons, especially to 
motorists, Mr. Griparis explained, be 
cause it is difficult to determine what 
direction the sound is coming from 
With my model, there won't be any 
doubt about where the sound is. 

As a result of an unusual sales situ 
ation, Mr. Griparis already has an order 
for sirens from the police department at 
Westchester, Illinois. He set out one 
day for Wisconsin to test the new siren 
and was picked up for speeding by a 
Westchester officer. Taken to the police 
magistrate, he 
reason for going to Wisconsin and de 


began explaining his 


scribed the siren. 

No mercy was shown as far as the 
fine was concerned, but when he re 
turned the next day to enter his plea 
of ‘guilty’ he was also greeted with the 
results of his low-pressure ‘sell’—an 
order for 25 sirens. 






































At the annual golf tournament between 
Littlhy Rhody and Boston chapters, these 
contestants display the trophy that goes 
to the team winning three years in suc- 
cession. Standing, from left: Paul Wate- 
let, John Morosini, Frank Cary, Del 
Krahnke and Bill Pender. Kneeling: Carl 


George, Joe Anthony and Bert Guindon. 

























This foursome ready to tee off at the 
Louis Joliet golf party includes: Roy 
Coady, Lionell Rohman, Roy Eken, and 
Ward Chittenden. The event was held 
June 19 at the Woodbridge Golf Club in 


Lisle, I11.—Lionell Rohman 


Opposite Page 















A major attraction at the Chau- 
tauqua-Warren picnic was a ser- 
ies of softball games. This one 
finds Bob Putnam at bat, Ed 
Freeman catching and Don 
Johnston calling the strikes. 






4 crowd of 300 Rockford golfers turned out for the chapter's 
“Golf Plae Dae” held at Forest Hills Country Club. These prize- 
winners, from left, are: William Bloom, low gross score; and 
Bruce Miller, low net score. The awards were presented by Joel 
Jannenga, right, second vice chairman and head of the day’s 
program.—Les Teachout 
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Pictured here are a few of the 240 Houston As 
members and wives who attended the chapter's an; 
barbeque at the Bayshore home of W. H. Lloyd 
Clear Lake. The day’s events included swimm 
fishing, speed boating and horseshoe pitching 

—Virgil Fergu 


A steady downpour greeted Portland, Ore., members 


at their golf outing on June 19. In spite of the heavy 
rain 25 contestants competed in the tourney. In the 
Chairman Fred D. Mondin presents the 


picture, 
Melvin Nielsen, past 


trophy for low gross score to 
chairman of the chapter.—W. L. Brenneke 


These members, attired in ASTE t-shirts, seem to b« 
bothered only by the sun in their eyes. 


—wWillis J. Potthoff 


While St. Louis thermometers soared to 110 degrees. 
nearly 400 ASTE’ers ignored the heat and participated 
in activities arranged for the chapter's annual picnic. 


The Tool Engineer 
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r ster Continues 
itive Sessions 


of Rochester's executive 
ve continued through the 
ths in order to plan and 
tensive program planned 
vear. Good attendance 
all of the ‘extra’ sessions 
|-the-scenes activity repre- 
man-hours of work which 
nto the chapters future 
etings and activities 


Paul Bruno 





ST. LOUIS PAST CHAIRMEN—A familiar pose is struck by these men who have 
served as top officers in the St. Louis chapter. The event was the annual ladies night 
when engraved souvenir gavels were presented to all past chairmen. From left: E. A 


Holton Fox Addresses 


Springfield Chapter Doogan; C. L. Miller, R. F. Mueller; W 


Ehrhardt, member of the National Board 


of Directors; J. J. Demuth, past president of ASTE; E. H. Ruder, chairman of the 


members of the Springfield. 


National Public Relations Committee; W. G 


Callies; E. Stempfie; L. W. Greenblatt; 


member of the National Book Committee 


\J hapter met at Springfield Turn E. P. Huchzermeier; and W. J. Potthoff, 
\ nm June 14. “Nomenclature and 
( Ball Bearings” was the subject 
discussion by Holton Fox. Mr. 
les engineer for 5. K. F. Indus- Inter-Mountain Conference Draws 


Philadelphia, used two sound 
» illustrate his talk. 
rtainment on the lighter side 


rrought to the group by Tom 


R rford and his barber shop quar- Now an innual event on calendars 

who sang a series of ballads. of western ASTE chapters, the 1954 

Walter Kusek was in charge of the Inter-Mountain Conference was held 

e's program as June technical in May as Los Alamos. About 25 

in members of the Los Angeles, Denver 

\ combination executive board Phoenix, Tucson, and Albuquerque 

g¢ and steak roast was held June chapters attended. Salt Lake City, 

the home of Robert A. Smeltz. which is usually well represented, was 

ntertainment chairman. Seventeen unable to send delegates because of 

bers were present to receive as- heavy commitments in educational 
signments for planning a November programs. 

ast Chairman of the conterence ~ was 


George H. Foy. Jr. Herman Von Steeg. head of the Los 


PUOEEEED ECHOES ER EREEEGHERDOCEROEEEROTERERDEREOURERERROEOEDECEDEREOERERE ROSTER OEOPEREECEREEEOEECOREEERRCRLOREREEREEREOECERREDECRROGEE ORE RREEERERERTORRG REAR ER EM 


Special Emblems for Past Directors 


Resulting from action taken by Worcester, Mass. He submitted 
the National Honor Awards Com- the idea to Roger F. Waindle, 
mittee, all past directors of ASTE 1953-54 ASTE president, who in 
will be receiving special emblems turn presented the suggestion to 
as ‘tokens of appreciation for the Honor Awards Committee for 


their services on the Board of consideration. 


COCEEREREROREEOEEER OEE OSES OR EERRROREERORRERROROSERR ORDERED 


Directors. -Appropriate presenta- Unanimous approval by the 


: tions of the emblems are planned committee resulted in submitting 
for meetings of chapters in which an emblem design to the Board 
the past directors are affliated. 

: Designed for lapel pins or tie 


of Directors. Final approval was 
given at the board’s annual meet 


clasps, the emblems will include ing in Philadelphia last spring. 


the ASTE insignia and the words A total of 223 members have 
‘Past Director’ appearing above completed terms as_ directors 
and below it. They will be made since the Society was organized 
of ten-carat gold with a_ blue in 1932. The list includes 23 


: enamel outline. past presidents, 13 life members 
: Suggestions for the awards one honorary member and ap- 
came from Victor H. Ericson, a proximately 150 senior members 


former national officer from in good standing 


PPTTTITITITITITITIT TTL 
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Representatives from Western Chapters 


\lamos chapter which was host for the 
conference. After welcoming the dele- 
gates, he turned the sessions over to 
Wayne Ewing, national secretary of 
the society, who spoke on ASTE’s 
national viewpoint. 


Other subjects covered included: 


membership and_ finance; programs; 
education: professional engineering; 


and the 1955 conference. Participants 
included: Clinton Helton of the Na- 
tional Membership Committee, Ralph 
Chrissie of the National Program Com- 
mittee, and Robert Moeller, Joseph 
Bourne, Bernard Billings, Gordon An- 
derson and Robert Kee. 

Also taking part were: Douglas 
Williams, Willard Krieger, Cicil Conner, 
F. J. Geoffrey, Stanton Jones, George 
Buckel, Frederick Deiber, Steve Crom- 
bie, Ernest Ritchie, and Frank Cole 
man. 

Other members were: Lloyd Wilde 
son, Jerome Durrie, Les Ditterbeck, 
Preston Ward, Clyde Elliott and Norval 
Allen. 

After the various sessions and dis- 
cussions, a dinner was held at the Los 
Alamos Civic Club. Next year’s meet 
ing will be held at Albuquerque. 

Basil Boss 


Appointment Announced 
Frederick H. Fippinger has been ap- 
pointed New England sales representa 
tive of the Cushman Chuck Co. of Hart- 
ford, Conn., according to an announce- 


ment by the company. He is a member 


of the Hartford ASTE chapter. 
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, IMPACT EXTRUSION ENGINEER— 
positions wanted Wanted tool designer with operating 


TOOL MAKER—H oe experience on impact extrusion of 

vsified etal a handlin bs all aluminum. Must have practical ex 

| m Pac vee en po ~ leuk perience and a thorough knowledge of 
p ses ; i 201 525 


the complete process. Excellent op 
portunity for advancement with a large 
aluminum concern for a well-qualified 
e lifications 
manufacturing company in Canada man. In reply, state your qualificatio 
Will relocate. Write to Box 394. News giving details of your experience in 
the impact extrusion process. Write to 
Department, The Tool Engineer, 10700 
Puritan Ave.. Detroit 38. Mich Box 555, The Tool Engineer, 10700 
2 Puritan Ave., Detroit 38, Mich 


ing and inspection field. Now in the 
position of tool and gage supervisor 
for 4 years of well-known mid-easterr 


SALES ENGINEER Experienced in 
carbides and all types of cutting and 
production tools. Have also shop ex 
perience Wishes to represent com 
pany in eastern Pennsylvania, southern 
New Jersey, Delaware and Maryland 
Know this area well. Write to Box 


METHODS AND TOOL ENGINEERS— 
For details on a good job opportunity 
see advertisement with box number 
441 on page 282 of this issue 


393, News Department, The Tool En SALES MANAGER—unusual oppor 
gineer, 10700 Puritan Ave., Detroit 38 tunity with one of the largest im- 
Mich porters of machine tools and acces 
sories. This position offers excellent 
oe : salary with rewarding percentage on 
positions available all sales for sales manager with the 
following background: record of vol- 
ENGINEER—opportunity for a com ume sales in the machine tool field; 
petent, ingenious, product designer of long standing personal acquaintance 
proven ability, to locate in mild with large industrial users of metal 
healthful Oregon with a nationally working machinery and dealers; proven 
known, growing, electric component ability to establish aggressive dealer- 
and electro-mechanical products man ships throughout the country .. . to 
ufacturer. Permanent. Enclose resume organize and direct a sales staff. Sub- 
in response. Iron Fireman Co., Elec mit complete resume in confidence to 
tronics Division, 2838 S. E. 9th Ave Box TE 698, 221 West 41 St., New 
Portland, Oregon York City 














KANSAS CITY GREETS LARGEST CROWD—A demonstration of optical tooling 
drew more than 200 members and guests to the June 2 meeting held at the American 
Legion building. In the foreground from left are: A. J. Sutton of Ford Motor Com- 
pany’s Aircraft Division, Gene Brunson of Brunson Instrument Co., A. N. Brunson 
who is president of Brunson Instrument Co., and Robert W. Wacasen of the same 
firm.—Richard W. Corliss 
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SCHOLARSHIP WINNER—J R 
McBeth, right, receives Lima’s 


$250 award from Education ( 
Burton C. Schwertfager. An out 
student at Ohio State, Mr. McB 
received one of ASTE’s $700 


scholarships this year 


Lima Outing Features 
Golf and Horseshoes 


Some forty members of Lima « 
attended the second annual 
which was held during June 
Lost Creek Country Club. Go 
horseshoes were the day’s major 
ities. 

Golf prizes went to W. E. Man 


the longest drive which was 275 


and second in this division was 
Siferd. Other prizes for golf went 
William Epley, Jim Day, Dick S|! 
Bob Sodders, Jack Robertson, Lo 
Hentze, Ed Gaffney and Andy Sou 

Horseshoe winners were: Ralph Me 
cer, singles; Louis and LeRoy Hey 
doubles; and Dick Shaw and _ Jess 
James were victorious in the to 
ment. 

—Donald ¢ 


H. V. Harding Speaks 
at Los Angeles Meeting 


“Electrical Discharge Machining 
was the subject of a talk given by H 
V. Harding at the Los Angeles meet 
ing held July 8 at Scully’s Restaurant 
Mr. Harding, technical assistant to the 
president, Elox Corp., Clawson, Mich 
revealed a newer method of machining 
hitherto unmachinable metals. 

A motion picture of the hydroger 
bomb explosion completed the evening 
program. Attendance figures reached 
the 200 mark for this meeting. One 
free meeting dinner is awarded to 4 
member each month. Winners are 
chosen from the advance reservatiot 
cards. It has stimulated interest 
attendance. 

John A. Boettgenbach 
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/Hig' Speed Photography 
‘(ov ed at San Fernando 
Restaurant, North Holly- 
was the scene of the San 
, chapter's July 7 meeting. 
{| Peterson. member of the 
rson and Pease in Glendale, 
the guest technical speaker. 
\f son revealed the use of high- 
graphy as an engineering 
s a member of the Society 
Picture and Television En- 


1 the Society ot Photographic 


program was “Operation 

il film of the hydrogen ex- 
olor 

{.]. Soares 


ASTE Research Director 
to Address Institute 


ASTE research activities 
brought to members of the 
reating Institute at their an- 
ting in Chicago by Col. Leslie 
S er, ASTE research director. 
. ed to speak on October 29. Col. 

will address the group on “The 
the National Organization in 
search Field.” He will also 
the possibility of joint spon- 
1f research projects of interest 


two national organizations. 


North Texas Calendar 
Includes Dinner-Dance 
Annual dinner-dance time rolled 
1 for the North Texas chapter 
gain on June 19. Held at Amon Car- 
International Airport, the event in- 
luded dinner, and a full evening of 
ing under the stars on the open 
terrace \rrangements for the program 
under the supervision of Ralph 


Verson, chairman of the program 


iittee 


R.E. McMahan 


yw MM 


: 


—_ 


WORCESTER APPRENTICE GRADUATION—This is the 
+ graduating class of apprentices at Whitin Machine Works, major trades and three years for textile 
ifiliate member of Worcester ASTE chapter. The class is 
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GOLDEN GATE LADIES NIGHT—Rickey’s Red Chimney was the setting for 
Golden Gate’s final event of the season, its ladies night program. On June 19 nearly 
65 couples gathered at the San Francisco restaurant for dinner and an evening of 
dancing to Gordon Hecke’s orchestra. Entertainment Chairman Ted Lindquist was 
in charge of the party. Pictured from left are: Mrs. Henry Maiken, Mr. and Mrs 
Norman C. Bayley, Mr. and Mrs. Norman Rupp, Mr. Maiken, Mrs. Philip R. Free 
man and David A. Gustafson.—Philip R. Freeman 


Contest Spurs 
Tulsa Membership 


The Tulsa chapter has just completed 
a highly successful membership drive 


Chautauqua-Warren 
Holds Annual Picnic 


Approximately 90 members of the 
Chautauqua-Warren chapter met at 


contest. Winner of the contest was C. Spencer Barn for their annual picnic 
E. Gahm of Douglas Aircraft, who on June 19. Afternoon activities in- 
brought 17 new members into the chap- cluded luncheon, golf and horseshoe 


tournaments, and softball games topped 
off by an evening smorgas aed spread. 

Winners of the golf tournament were 
Dick Freeman and Bob Swanson. In 
the horseshoe contest. Gordon Carlson 
Contest nosed out Chairman Herbert Cave and 
Winner took first place honors. During the 
C. E. Gahm softball games outstanding plays were 
exer uted by Howard Knobloch, sob 
Wilson and Al Rogerson. 

Co-chairmen of the pienic Norman 
ter. He was awarded a Tool Engineers Wetter and Harry 
Handbook and a lapel pin for his ef- 


forts. All members who introduced 





Swartzfager were 
assisted by a committee of nine includ- 
ing Gordon Carlson, Floyd West, Don- 
three members or more received lapel ald Johnston, Robert Putnam, Wes 
pins. The membership contest netted Broadhead, Dick Misener, Robert Wil- 
the chapter 37 new members for an in- son, Kermit White and Leslie Beau 


crease of 17 per cent.—A. |. Zumwalt Jean. Leslie H. Beau Jean 





the first to complete the new five-year apprenticeship for 
machinery erectors. 
—John C. Lalor 
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Chapter Meetings 


Derroir—Carbide Section, Sept. 9, 7 
p.m., Modern Corp., Oak Park, plant 
tour. Regular meeting, Sept. 16, 8 
p.m Rackham Building session on 


itomic energy. Dinner at 6:30. Edu 

3. 8 p.m., Rack 
ham Building. “Sheet Metal Dies and 
Stampings” by Joseph I. Karash, 
Reliance Elec 


tric & Engrg Co.. Cleveland 


cation Section. pt 


production manager 


EVANSVILLE—Sept. 13, 6:30 p.m. “Mod 
ern Methods of Punching” by John 
C. Kosky of Wales-Strippit, Buffalo 
N. ¥ 


INDIANAPOLIS—Sept. 2, “The Model 
l'rimmer, Its Use and Application” by 
John Gall, sales manager, Model 
l'rimmer, Ine., Columbus, Ind. 


Lenigh VALLEY—-Sept. 17, 6:30 p.m 
Allentown, Pa. “Automation and its 
Applications to Machine Tools.” 


Lirtte Ruopy—Sept. 2, 6:00 p.m 
Johnson’s Hummocks 
R | Dinner followed by tour oft 
Mason Can Co., East Providence 
Introduction of tour by George Bach 


Prov idene e. 


man, personnel manager 
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coming ASTE meetings 





CANTON 


members 





ISLAND Sept. 13. 8 0 p.m _,ar- 


fen Coif Hotel “Silicones” bv Ceorge 


\. Congdon. Dow Corning ¢ orp New 
Yo ( 
os ALAMOS Sept. lo, 7:50 p.m Lit 
Pheater “Lathes by a repre 
Jones and Lamson Ma 
( Springfield, Vt. 


Sept 14 6:30 p.m | « 


N. YMCA Ultrasonic Machining 


Hard Metals” by J. T. Welch 
of Cavitron Div.. Shefheld 


1) tor ( olor slides 


FERNANDO VALLEY—Sept. 1, 
Hody s Restaurant, North 


Hollywood. Calif “Photoelasticity 


Analvsis” bv Dr. M. L. Williams. 
fessor of aeronautics. 


ilifornia li stitute ot Tec hnology 


‘TA CLARA VALLEY—Sept. 21, 7:30 
p Marian’s Restaurant. “Fiber- 
lass Reinforced Plastics” by John 


H. Sabo. Owens Corning Fiberglass 


Corp., Santa Clara, Calif 


IN StTates—Sept. 18. Crown Point 


Country Club in Springfield, Vt 


Annual outing. 





ao 
o 


at one of their recent plant tours. 


Detroit Chapter 
Holds Symposium 


Detroit me mbe rs enioved 


um-type discussion on vario 
of shell molding. ine luding 
design and tooling aspects. 1 
ing was held June 10 at the | 
Society of Detroit 


ing 


Featured speakers on the 
were F Ensign of Meteo Prod 
Ypsilanti, Mich.: and Ray S 
Sutter Products Company | 
erator of the discussion was 
Sieggren of the General Mot 
tral Foundry Division 

Mi Ensign discussed pro 
Mr. Sutter covered tooling. VI . 
eren illustrated the current 
shell molding processes 


Walter R 


R. O. Deaderick Holds 
Tool Show in Atlanta 


The R. O. Deaderick Co. |] 
Knoxville and Atlanta, spons 
three-day machine tool show in A 
Georgia, last spring. Ricl 
Deaderick, president of the co 
who planned the show, is a 
member of he Knoxville-O 
chapter of ASTI 

Held in the exhibition hall 
Atlanta Biltmore Hotel, the sho 
tured an array of machines by 14 
ent makers. A representative 


lathes. milling machines. — grit 


drilling and balancing machine 


on display. E.H.J 








FOURS LOCAL PLANT—Ray Wise, center, vice president of Clev 


Tapping Co., explains the machining of a complicated casting to a group of C 
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DESIGN ELEVATOR 
FOR WORK ECONOMY 


() ors of the Giddings and 


0 series Fuar Tracer machine 
k quickly and safely over the 
the large unit by means of the 
arrangement’ de- 
The plat- 
york like an elevator to permit 


platform 


by G & L engineers. 


rator to change his position to 
ght on the column without dis- 
x the spindle or stylus setting. He 
turn quickly and safely to floor 
for tools or other equipment with- 
mbing up and down the column 
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‘STRETCH’ MACHINES 
TO TRIPLE CAPACITIES 


Engineering skill and ingenuity wer: 
combined to accomplish an unusual job 
at Bethlehem Steel Co. where machining 
of giant forging press column sections 
for a 35,000-ton press designed by 
Loewy-Hydropress, Inc. for the Air 
Force necessitated travel of several ma- 
chine tools at the plant to be nearly 
tripled. Tool engineers “stretched” ca 
pacity of existing machines by impro 
vising specially built additions for the 
units. ; 

In the machine shop, a roughing cut 
of l-in. on all main surfaces was re 
moved on a planer, (top, right) whose 
normal stroke was 36 ft. To triple the 
worktable travel in order to machine 
the full length of the workpiece, bug 
gies, running on _ accurately-leveled 
trackwork extending about 100 ft in 
both directions from the crossrail. sup- 
ported ends of the long column. Work 
utilized two toolheads operating simul- 
taneously. 

A further interesting improvisation 
(center, right) involved placing a hori- 
zontal boring and milling machine on 
a double-end boring machine carriage. 
This afforded the miller a longitudinal 
more than ade 
quate to machine the full length of the 
101-ft column section at one stroke. 

Final machine shop operation called 


movement of 105 ft 


for multiple milling (bottom, right) of 
a complete laminated column which 
meant a full set of three members milled 
at one time to assure assembly accur- 
acy. Both ends of the column were 
worked at once with horizontal boring 
mills on a special setup. 


L WORKING 


























FASTER BRAZING TECHNIQUE 
PROVES ECONOMICAL 


| xduction rates for braz 
’ j ‘ 1 op ing costs are 
y I r-Drazing tect 
; ~ I 


é iilers severa 
wel Braz ng Lif 
| ot hand ted 
the iutomatic control 
I cycle, assures reproduc- 
results and therefore releases 
tor lor other re ited operations 
i g period liming con 
provides both physi 
il control over the con 
tior 

- ip tor the bra technique 1s 
photograptl Sixty-four cop 
1) being | ed to the end 
i r lor ant istrial electri 

Selas Superheat burners 
| this ( ill ie ned equipment 
K rotate witht il id istable ring 
14 burner Each of these burners 
I flect ll jet rnace 
W pre \f i iT | gas is 
1. Hot products of combustion are 
emitted it high velocities through 1 
t thre | rm Th < ves a lo« ilized 
heat at | | eed 1 all copper bars 

ire brazed simultaneously 





The process itself requires less than 


five minutes time while floor-to-floor 


time which includes loading, heating 


cooling, unloading—takes but 15 min 


utes compared with 11% hours. 

Cost for the brazing new technique 
netted an enormous saving for the 
company—comparative figures set the 
price for natural gas consumed in this 


rotor brazing method at 315 cents as 


against $2 for the torch brazing method 


which uses oxygen fuel. 








No Complicated Hydraulic 
or Electronic Controls 


F et-up for short or prod tion 
r Req no permanent ithe 
alterations. Accommodates all types 
of tool holders, square turrets, grind 
hments r box 
t » bors. et For ’ r turnin 
f nding, boring, B urd 
oF tions Unlimited rad 90 
ste threading to a shoulder, etc 
{ ow cost, easily made tem 
Models for all lathes 9 to 
24 sd larger. Thoroughly proven 


v 


ops and plants of every size 










PROFILE-TRACING 
LATHE ATTACHMENT 


Write for catalog or engineering help on any duplicating problem 


cotton VL] Lehigh Foundries, Due. 


DIVISION 


1508 LEHIGH DRIVE, EASTON, PA. 


Monufacturers of LEHIGH Air Valves « Air Cylinders « Air Hoists * Air Motors 
West Coast Dist.: CAMPBELL CONTOUR ATTACHMENT CO., 1320 W. Esther St Long Beach, Cal. 











FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-112 
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LACK OF ENGINEERS MA 
HASTEN AUTO-FACT Opry 


Single bright prospect in the ; 
of the shortage of engineers in t 
today seems to have been voiced 
ly by David Robinfien, superviso 
Computer center at Armour R 
Foundation. His opinion is that t! 
of engineering personnel will be 
further prod toward bringing th 
matic factory into reality. He p 
the fact that the computing m 
already have alleviated need for 
trained men.from the type of 
activities that in the past “has hi 
many projects into failure.” 

At present steps toward auto 
have embraced only operations 
merely continue the process of me 
zation—a change from hand to 
machine tools 

Eventually, he said, automation s 
include a set of techniques for 
ing the automatic plant, and mir 
human participation in all of its pl 


DEMONSTRATE ADVANTAGES 
OF FORMING TECHNIQUE 


Graphic demonstration of the exte 
to which modern cold-forming tec! 
niques permit severe displacement 
metal without fra turing or interrupting 
grain structure is shown here with t! 
comparison of a cold-formed part 
the right) with a machined part (at | 
left). The cold-formed part was made 





from steel wire, and acid-etched 
show grain lines. In contrast to the 
particularly in 
threaded section, where sharp cutting 


machined part, 


of the grain structure has introdu 
weakness, the cold-formed example has 
retained maximum strength in both t 
sion and shear. At the same time, co 
pression of the outer fibers of the co 
formed part. indicate increased surface 
hardness, characteristic of pieces ma 
by Cold-Flow. a process developed 
Camcar Screw & Mfg. Corp. 
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spr -|AL MELTING PROCESS 
FOR BETTER TITANIUM 


juality of titanium has been 
dramatically by the results 
ut through the increasingly 
nium remelting furnaces plus 
tion of a special vacuum melt- 
lure for inert gas atmospheres 
furnaces. In addition, the 
n processing the metal shows 
of significant cost reductions, 
g to the Titanium Metals Corp. 
Ca 
val of hydrogen from the ti- 
etal down to as low as 0.005 
50 parts in a million is per- 
with perfection of the new melt- 
ess. Formerly, the usual pro- 
involved flooding the furnace 
ightly positive pressures of ar- 
irgon-helium mixtures. This 
ment is important in the light 
nt proof of detrimental effect of 
ven to titanium’s physical prop- 
er important advantages of the 
melting procedure are the 
stable electrical arcs, ability to 
modate greater power inputs, in- 
uction of smooth ingots that require 
tle or no conditioning prior to con- 
tus mill conversion into sheet and 
» for military airframes or direct 
rication into bars and billets for jet 
Titanium Metals has now developed 
world’s largest automatic double- 
elting furnace of proprietary design 
it completely remelts primary melt- 
s into 24-in. 4,000-lb titanium ingots 
th improved metal homogeneity. 
The vacuum techniques have proved 
sut on this furnace with such success 
it further improved units currently 
e under construction, and double- 
elting furnaces for 8,000-lb ingots 
ire being considered. 


DEVELOP VACUUM METHOD 
FOR CASTING ZINC 


Reduced internal porosity, increased 
skin hardness and thickness, and an 
increased tensile strength have been 
wccomplished for zinc alloy castings 
through a vacuum die casting method 
ecently developed by Nelmor Mfg. 
Corp. Naturally, the field for die cast- 
ngs is expected to be considerably en- 
irged as a result of the process that 
provides these improved characteristics. 

rhe vacuum casting process uses a 
standard die casting machine, operating 
inder special semiautomatic electric 
ontrols, and can accommodate any die 
asting die that can be normally 
mounted on the machine. Some die 
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adaptation is required in order to hold 
a vacuum; however. 
ily be returned 
no impairment to its original condition 

Two production 
the standard and vacuum casting meth 
ods, offer good opportunity tor compar- 
ing results. One 


vision mirro1 


bec ause it has 


blesome casting 


Photographs, right, permit comparison 
of end results after casting. At top is 
seen an arm and nut, cast by standard 
methods, after heating from room tem- 
perature to 750 F for 45 minutes. Be- 
low is exhibited 


time period. 


parts, each cast by 


of the parts is a rear 
Irame casting, selected 
consistently been a trou 


problem—an estimated 


an arm and nut, 
made by vacuum casting, after heating 
to the same temperature in the same 


the die may read- 


a former use with 
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Set-UP 


Mew DOWN. 
TOOLs 


T-SLOT BOLTS AND NUTS 


ARMSTRONG Set-up and 
Hold-down Tools reduce setting- 
up time—keep men and machines 
producing. Designed for use on 
planers, drill presses, milling 
machines, etc., they hold work 
securely and rigidly, and thereby 
reduce spoilage and prevent costly 
accidents. 

Your local Armstrong Distributor 
carries ARMSTRONG Set-up 
and Hold-down Tools in stock in 
sizes for every operation. Stop 
haphazard setting-up methods. 
Provide each of your machines 


with a full complement of 


ARMSTRONG Set-up and 
Hold-down Tools. 
Write for Circular 


ARMSTRONG BROS. TOOL CO. 


“The Tool Holder People” 


5257 W. Armstrong Ave., Chicago 30, U.S. A. 
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UNIVERSAL CLAMP 
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FOR ruRTWER INFORMATION, USE READER SERVICE CARD; 
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TOUGH PROJECTS OR PRECISION 
PRODUCTION CALLS FOR CONTRACT 


JIG BORING BY 7/29 27/9n 





BATTERIES OF THE LATEST JIG BORERS MANNED BY 
MASTER TOOLMAKERS MAINTAIN YOUR SPECIFICATIONS 


. .. SCHEDULES PLS a. 
. «+ SATISFACTION! ) 


11 
ar 
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In the large B. Jahn plant, 16 modern jig borers — in every size — 


are 


DESIGN AND CONSTRUCTION OF DIES » TOOLS + JIGS + FIXTURES + GAGES » SPECIAL MACHINERY » JIG GRINDING » JIG BORING » KELLER DUPLICATING 


at the service of industry: 

B. Jahn engineering superiority is continuously overcom- 
ing seemingly insurmountable jig boring obstacles. 
Whether it be a single fixture or a production run — a 
simple task or a real production headache — investigate 
B. Jahn contract jig boring and the dividends of time 


saved, money saved it can pay you. 


FACILITY LIST AND LITER. 
ATURE SENT ON REQUEST, 
QUOTATIONS HANDLED 
PROMPTLY. 


B. Jahn 





B. JAHN MANUFACTURING COMPANY NEW BRITAIN, CONNECTICUT 


Li4 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-114 
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<o-percent scrap occurs in tts 
buthng and plating. The secon 
i backup light switch housing 
previously could not be held 
ently to the minimum torque 
quirements of 32 ft/lb. 

When these two parts were 1 
nately standard and vacuum, t! 
um die cast nut showed an inc: 
torque tests to be between 55 
ft/lb, and the mirror arm showe 
crease in depth of harder surfa 
This allowed heavier and deeper 
without exposing porosity. The 
were then subjected to commer 
oratory testing to evaluate results 

Visual and surface inspectio 
revealed the surface quality 
casting methods to be high. 

Actual differences, however, 
up in X-ray examination that r 
high density for the vacuum 
compared to relative porosity fo 
standard casting; weight compa 
also indicated a higher density 
casting made under vacuum. P 
made of the castings heated slow 
just below melting point reveale 
pansion and escape of trapped 
to be of considerably reduced vo 
under vacuum. Tensile strength 
comparable sections proved to 
greater under vacuum: and the sk 
harder and depth of skin greater 
vacuum. 

Specifically, Rockwell tests, 
the H scale, of 24 standard and 
vacuum castings showed the avera 


hardness for the standard group to | 
4.2 as compared to 5.9 for the va 
cast group. 

Tensile strength of 6 samples 
tested, giving an average of 82,383 
for the vacuum cast samples as « 
pared to 78.000 psi for those standa 


cast. 


IMPROVED AUTOMATION 
OF GEAR PRODUCTION 


An important stride toward aut 
matic operation of entire gear produ 
tion lines has been achieved by Mic! 
gan Tool Co. as a result of further 
alterations made on its previously de 
veloped three-way gear selector. 

Primarily the unit, which is appli- 
cable to most gear cutting or finishing 
machines, was created to grade and 
separate gears automatically into cor- 
rect, oversize and undersize gears. Now, 
with this further refinement, it has 
become a machine controller because it 
can automatically readjust the machine 
at any time an oversize or undersize 
gear comes from the unit. In fact the 
device is sensitive enough that it will 
correct the machine for the deviati: 





caused hy temperature variations d 


The Tool Engineer 





er 


a - -—- @& 


— *s 


I 


INK 





















September 


greater dimensional 


tool wear. Ifa 


4 ved gear comes off the 

levice adjusts the ma- 
1 rection; if a slightly 
. emerges, it adjusts the 
r ther direction 

I percentage ol of 

| om the unit in a given 
‘ is would happen when 
7 es pronounced), the 
:j cally shuts off the ma- 
| the line operation that 
’ eeds attention. 

to quality control, the 
' siderable advantage 
; of speed Operation is 
| stantaneous and as indi 
’ s no time lost in resetting 
‘ to produce correctly sized 
. ip loss should be reduced 
. ite automatic inspection 
t for each part followed by 
‘ the fault causaiion by 
’ e readjustment teature 
INNOVATION 


IN STEEL SAWING 


onomy are achieved with 


steel cutting machine de 


Luria Engineering Co. as 
e program to improve ope! 
chniques at its fabricating 
The machine, shown in action 
otograph, performs with four 
speed attained by conven- 
w machines generally used for 
el 
tool utilizes three acetylene- 
torches to cut heavy structural 
ill sides simultaneously to any 
thin |... inch. Comparing times 
s made on wide steel beams 
two minutes for the acetylene 
machine as against eight min- 


entual 


tant saving in 


taster 


1 mechanical saws to do the job. 


labor cost is sub- 


il, and this labor saving of course 


s over into speedup in production 


delivery. 












FOR SPECIAL REAMERS... REMEMBER 


GORHAM 
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They may not /ook alike, but all of the 
special tools on this page share a com- 
mon function ... because every one is 
. . rp l "y . " - ‘ 
a reamer! Each was engineered and 
manufactured by Gorham Tool Company to pro- 
vide a practical solution to a specific production 
machining problem for one of our customers. 


, # 


Actually, these reamers represent just a few of 
the many special-purpose cutting tools produced 
by Gorham. Others include milling cutters and 
end mills, inserted blade cutters, flat and circular 
form tools, profile cutters, and carbide tipped 
tools of every description. Gorham “specials” 
are turning problems into profits in thousands of 
plants every day ... and the one we engineer 
for you will solve your next production machining 
problem, too! Take advantage of our experience. 


Your nearby Gorham Field Engineer ts a qualified 
cutting tool expert in both practical design and 
actual application, and his assistance is yours 
without obligation. Just write for his name, or 
send details of your problem direct to us. We'll 
have him get in touch with you promptly. 
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G TOOL COMPANY 


‘EVERYTHING IN STANDARD AND SPECIAL CUTTING TOOLS” 


144400 WOODROW WILSON ° DETROIT 3, MICHIGAN 


WEST COAST WAREHOUSE: 576 North Prairie Ave., Hawthorne, Calif. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-115 
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~ TOOLS of today 





Continuous Broaching 
At High Speeds 


Machine Tool Co 
Mass., has designed and built 
horizontal ty pe 


The | ipomnte 
Hudson 


i new continuous 
broaching machine for broaching parts 
it high production rates 


According to the 


production rate of YOU parts per hour 


manutacturer, a 


Rear view photo shows the cover re- 


moved from the machine in order to 
see the drive chain and the delivery 
position to release a part. 











can be obtained in broaching the sides, 
face, and half-round of an automotive 
connecting rod, operating the machine 
at minimum speed. When broaching at 
top speed, this same machine is capable 
of doubling that production rate. On 
this steel forging part, the amount of 
stock removed is approximately 4g inch 
per surtace. 

This unit has been designed with a 
series of individual, self-operating, self- 
locating and self-clamping fixtures so 
arranged that the operater merely has 
to insert the parts into the work nests. 
Should anything occur to interfere with 
its normal operation, the machine will 
stop automatically. Powered by a 30-hp 
motor, the machine is built with a 120- 
in. stroke. A drive-chain carries the 
workpieces by the broaches that are 
stationary. Drive sprockets are so de- 
signed that they can be renewed or 
replaced quickly without removing the 
drive chains. 

\ broach- arrying bridge, hinged on 
pivots on top of the machine, swings 
open easily for changing broaches. It 
will accommodate the main broach as- 
semblies of any type within the capacity 
of the machine. The machine can be 
supplied with an electric hoist assembly 
on it, to remove broaches with maxi- 


mum ease. T-9-1161 





Titanium Alloy Sheet 


A weldable high-strength titanium- 
base alloy sheet has been announced by 
Rem-Cru Titanium, Inc., Midland, Pa. 
The sheet alloy, Rem-Cru A-110AT, 
contains 5-percent aluminum and 214- 
percent tin, balance titanium 

It is readily welded with the same 
techniques used for commercially pure 
titanium and the ductility of fusion 
welded joints has been reported to be 
excellent. In addition, this grade has a 
minimum tensile strength at room tem- 


116 


perature of 115,000 psi and maintains 
this strength at elevated temperatures 
better than any other commercially 
available titanium-base alloy. 

It can be supplied in sheet form in 
thicknesses down to 0.025 inch. as well 
as the previously available plates, bars 


and forging billets. T-9-1162 
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Self-Contained 
Automatic Drill Unit 


A self-contained automatic d 
which operates on a low volun 

has been announced by The Du 
Co., Inc., Racine, Wis., to be placed 
the market in September. The 
series 24, is simple to set up, requir 
only two outside connections, conv 
tional shop air and electric power, 
can run on a small portable ai: 
pressor. 

Mounted by the nose bracket 
and time of setup for the unit are 
considerably. Relays, switches 
valves are built in. The Dumore units 
can be mounted in any combinatior 
radial, vertical, opposed or angular 
standard brackets. If it is necessary | 
move the unit, the bracket can remaii 





in place, thereby retaining the setuy 
for future production. 

Its ten spindle speeds range from 
440 to 7400 rpm. The unit which is 
driven by a timing belt is available in 
either 1% or 14-hp motor with varying 
voltages. Chuck capacity ranges from 
No. 60 drill to 3 inch. 

Stroke may be synchronized with in- 
dexing fixtures, sequence operations, 
etc., through a built in synchronizer 


The Tool Engineer 
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rcuit which is part of the 


lipment. 
to its prime tunction as a 
with conventional chuck at- 
he unit can be converted to 
tions as tapping, reaming, 
centering, counterboring, 
countersinking, hollow 


isive attac hment, an elec- 
cycle timer, is available 
ole drilling, to clear chips 
it coolant to reac h the drill 
e¢ p hole S. 

cially designed optional hy- 
ntrol accessory, which con- 
rate of feed, 1S available for 
rd materials at special angles 

ved surtaces, etc. 
ts can be mounted on stand- 
press columns. A trip control 
ead in any multiple setup can 
ally cycled for control oper- 


t operates on resistance drill- 
yntrol feed. Both of these com- 
essen drill breakage and errors. 


T-9-1171 


Lifting Tool Uses Vacuum 


As long as the trigger in the pistol 
type handle of the Pres-Vac Lifter 
ld down, the suction cup will pull 

[his is a revolutionary applica- 

f compressed air to an important 
tion operation. It provides a con- 
positive lifting power by passing 
pressed air through the venturi at 





4) psi, creating a constant vacuum of 
22 inches of mercury. The vacuum is 
conveyed to the rubber cup through 
passages in the handle. Lifting is 
eded up and made easier, resulting 
multiple savings and increased safety 
warehouse and production line work. 
rough an unusual application of 
pressed air, this tool can be used to 

t sheet steel, glass, plywood, masonite, 
ster board, complete cabinets—in 
any object that has a flat surface 
vhich a vacuum can be maintained. 
terature and other details available 
the manufacturer, F. J. Littell 
hine Co. Air Div., 4555 Ravenswood 


ive., Chicago 40, Ill. T-9-1172 
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Single-Pass Tap 


Horspool & Romine Mfg. Co., Inc 
9850 Marshall St., Oakland 8, Calif 
have introduced a tap capable of tap- 
ping most Acme threads in a single 
pass. Relatively fine leadscrew threads 
used at the starting end have the effect 


of pulling the heavier Acme thread 
cutting portion of the tap through the 
hole, much as a starting screw on a 
wood bit. Use of a lead screw feed is 
not recommended. The design provides 
an accurate smooth thread. It is avail- 
able for single or multiple-start Acme 
threads in diameters from 34 to 2! 


1 21/2 
inches. T-9-1173 


» 


Hydraulic Tracer 


With the Trace-O-Matic hydraulic 
tracer attachment recently introduced 
by Axelson Mfg. Co. Div., Pressed Steel 
Car Co., Inc. 6160 S. Boyle Ave., Los 
Angeles 58, Calif.. conversion of Axel 
son's general purpose lathes to contour- 
ing production machines is possible. 

li also offers still further advantages 
by reducing costs and handles a variety 
of work economically that formerly 
presented production problems. 

Initial installation is but a matter of 
a few hours and reverting to a standard 
lathe takes only 15 minutes, with no 
special skill or training required for its 
operation. Setup from one job to an- 
other is fast, requiring only minutes 
The unit does not restrict the swing or 
capacity of the lathe, yet takes advan- 
tage of the speed and power of the 
(\xelson lathe to take heavy roughing 












Are you paying too much — while other 
metalworkers cut tap costs by 50 to 75%, 
and more, with the B.P.S.* System? 
These same benefits are available to you! 


B.P.S.* SYSTEM IS COMMONSENSE 


All you need do is: (1) Sharpen flutes 
and chamfers of taps to an exceptionally 
high degree of accuracy (possible only 
on Blake grinders) and (2) Sharpen 
your taps at regular planned intervals. 


HERE’S HOW THE B.P.S.* SYSTEM 
CUTS YOUR COSTS 


This superior sharpening method gives 
your taps many times longer life. By 
using the Blake Chamfer Grinder and 
Blake Flute Grinder, your operator can 
sharpen each tap precisely —to match 
exactly a previously determined index 
and rake angle. Precision-sharpened 
taps cut much more accurately, with less 
strain—hence serve you more efficiently, 
far longer! 


*Blake Precision Sharpening 


OF TaP 
SHARPENING 


HERE’S WHAT THE B.P.S.* SYSTEM 
CAN DO FOR YOU! 


BLAKE CHAMFER BLAKE FLUTE 
GRINDER GRINDER 


@ Gives much more production per tap! 

@ Greatly reduces tap costs! 

@ Provides greater tap accuracy and 
uniformity! 


@ Greatly reduces tap breakage and 
spoiled or unacceptable work! 











INVESTIGATE THE B.P.S.° SYSTEM NOW ! 


Write us for reprints of Am- 
ertcan Machinist and Ma- 
chinery articles on this sub 
ject. Descriptive folders on 
both Blake grinders also 
available 





4 epwaro BLAKE company @ 


450 CHERRY STREET > 


WEST NEWTON 65, MASS. 7 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-117 
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Single eccentric 
type for equally 


j 
It’s the 


WHOLE 9 “= 
_ Truth..... 


) Machine tool men “in the know” have long acclaimed the 








“US” Adjustable Multiple Spindle Drill Heads with their 
eS quick-change universal joint assemblies. They are built 
om, for continuous use, with full anti-fric 






on bearing construc- 











r\ tion for high capacity thrust loads. The universal joint 
adjustable multiple spindle ty; s suitable for any sensi- 
tive drilling machine. Joints are self-lubricating 

~ he single eccentric type is used for equally spaced 

_— 
Zr. = jouble eccentric AdjUStafix, two to eight 
i spindles, permits spindles to be located in non-symmetrical 


patterns. It eliminates expensive change in set-up. 





UNITED STATES DRILL HEAD CO., 616-618 Burns St., Cincinnati 4, Ohio 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-118 
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maintained and the finished 
of the work will be pra 
tolerances built in the temy 

lungsten carbide tools 
point tvpe tool bits are 
use with this unit and forn 
not required 

Additional intormatior 
in the Axelson race-O-\ 
which mav he obtained 


pany i ao i 


Resin for Tools and Dies UW 


\ resilient tool and die 
based on Shell Chemical Cor 
resin, has been announced k 
Resin, In . | insing, Mich 
out that company’s line of fo: 
for casting hard tool surfaces 
material and a laminating 
glass-reinforced tooling. 

The formulations offer the lo 
age qualities of the Epon resi 
sional stabilitv. adhesion and 
resistance. Both the resilient 
materials can be used to surf 
plastics, cast iron or the sp K 
high compressive strength core 

Shrinkage during cure is a 
0.0001 inch ner inch. pern 
production of complicated di 
accurately, thus avoiding mac! 
hand finishing. Adhesion prope 
the resilient material assure pe 


bonding to unlike surfaces T-9-118? 


Angle Measurement Chart | 


The George Scher Optical 
Inc., 200 Lafavette St.. New York ( 
N. Y., has announced development 
an angular measuring chart for 
optical comparators. 

This aid, known as the gage p 
tor chart, permits rapid and a 
measurements of all angles for t 
360 degrees with a vernier readir 
minutes of arc. It is adaptable 


models of Wilder micro-projecto s 
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ill types of projectors not 
with protractor screens o1 
bles. It is fast, precise and 
; need for making up angular 
or the use of less precise 
il protractors 

reakable satin finish plastic, 
remains unaffected by mois- 
perature changes, etc. 

re on the complete line of 
ision plastic charts is avail- 


the company. T-9-1191 


Hydraulic Transmission 


eavy duty variable speed hy 
transmission, designed for op 
pressures up to 3,000 psi, has 
troduced by Waterbury Tool, 
f Vickers Inc., Waterbury, Conn. 
sists of a 112 gpm variable and 
ble delivery axial piston pump 
constant displacement axial pis- 
otor. Assembled as a packaged 
ll valves and controls, including 
xiliary pump, relief and replenish- 
ilves, are built in. 
init is capable of speed from 0 
) rpm in either direction, accurate 
of creeping speeds under con- 
load down to 1 rpm, rapid re- 
ils, and smooth acceleration and 
eration It will operate under 


ds to 200 hp T-9$-1192 


pletely without backlash errors. The Sheet Metal Brake 
backlash eliminat 


iLOr works in combina 


tion with the saddle ball ways to Hand operated, the universally ad 


sure that a movement of 0.0001 inch o1 istable sheet metal brake introduced 
the cross feed dial equals 0.0001-inel by R. E. Smith, 1122 Elizabeth Ave 

movement of the saddle, regardless of Waukegan, IIl., is capable of forming 
which direction the adjustment is made virtually any shane. The compactly built 
The cross feed handwheel is equipped init, occupying only 30 by 40 inches of 
with a large diameter barrel and easy floor space, will accommodate 18 gage 
to-read vernier, for quick, accurate ad sheets up to 26 inch wide, or progres 
justments with minimum danger of sively narrower widths and_ thicker 
reading errors. Complete details ar gages up to %),-inch mild steel 1%4 
included in literature available fron inch wide. As a further advantage, 180 
the manufacturer T-9-1193 degree flanges up to 114 inch wide may 
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Surface Grinder without 
Backlash Problems 


\ cross feed backlash eliminator is 
outstanding feature of this 1218 Hy- 
ibrasive surface grinder introduced 
Abrasive Machine Tool Co.. Dunel- 

en Rd., East Providence 14, R. I. Due 


to this special design, precision trans- 


erse adjustments may be made com- 





September 1954 





DIE FEED USERS! 


YOU CAN‘’T AFFORD 
TO TURN THE PAGE 
WITHOUT READING THIS 


MESSAGE..---++*°°°° 

















There are many seryiceable automatic press feeds on the 
market today. The majority of these are custom built. They're 
costly, but built to perform perfectly at exceptionally high feeds 
The only factor that limits their production is the tooling in 
the press. 


Since the tocling actually determines the feed, you're dollars 
and days to the good when you select a Dickerman feed from 
stock because 


DICKERMAN BUILT FEEDS PERFORM PRECISELY 
AT VIRTUALLY ANY SPEED 
THE TOOLING IS BUILT TO WITHSTAND! 


Now you can have maximum performance and production in a 
fraction of the time at a fraction of the cost 


For eye-opening information on the entire 
Dickerman line, send today for descriptive 


literature 






H. E. DICKERMAN MFG. CO, 
324-223 Albany Street © Springfield, Mass. 





as 
weg ws “ 9” ROL-DI-FEED 6” DIE FEED 4” HITCH FEED 
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be formed in one operation without 
repositioning the work. Wider flanges 
can be formed to any angle up to 164 
degrees 

Its design assures accurate radius 
bending 

Pans can be formed 1°4 inch deep 
from 1 inch to 261% inch wide by proper 
selection of upper mandrel fingers. 
Selective bending of portions of a sheet, 
such as flanging the inside of a square 
or rectangular hole, or the square 
throat of an elbow is accomplished by 
removing any of the lower fingers that 
would distort the sheet while the bend 
is he ing ice 

From the operating position at the 
end of the brake, the operator has full 
visibility of each side of the machine 
and the work to assure maximum work- 


ing efficiency and accuracy. T-9-1201 





FORMED COMPLETE-AUTOMATICALLY! 


NILSON FOUR-SLIDES 


Combine Operations to Lower Costs 


on Metal Stampings. 
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ONE Nilson 4-Slide with ONE 
operator forms parts faster, more 
accurately with less rejects than 


with conventional presses. 


Press capacity to 75 tons 


OTHINE LIKE A 


Beck Reels * Foot Presses + 






Elimination of secondary handling, lower tooling and set up 
costs means added profits. Wide range of models for wire and 


ribbon metals. Feed lengths to 32”, stock widths to 34” 


For specific recommendations — send details of your operation. 


Write, Wire, Phone 
for full particulars. 









THE A. H. NILSON MACHINE COMPANY . 


1520 Ra lroad Avenue . Bridgeport S, Connecticut 


Avtoman< Choim-Mohing Machine: * Automatic Waple Forming Machines * Wire and 
Wire Streoightening Equipment * Slide Foods for Presses 
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High-Speed Press 


Alpha Press and Machine, In: 
Freeland Ave., Detroit 28, Mi 
developed a 75-ton, high-speed | 
tion press. It offers a 4-in. ma 
length of stroke. Maximum sp 
l-inch stroke is 300 per minute 
2-inch stroke is 200 per minut By 
means of an air clutch and ike 
combination, strokes can be 
single or continuous. Clearan 





tween columns, from right to left, is 
inches; from front to back is 15 inches 
Other sizes, right to left betwee: 
columns, are available in multiples of 
6 inches. Front to back dimensions 
remain constant. Lubrication is by au 
tomatic force feed to all moving parts 
All controls are electrical. 

Point loading of 75 tons can 
handled anywhere along the center line 
of the machine, right to left, column 
to column. Unbalanced dies can be 
handled without distortion. Shut height 
adjustment at top of press permits 
accurate releveling of upper ram in 
respect to bolster plate. T-9-1202 


Gear Driven Positioners 


Units for positioning heavy weld- 
ments to obtain better welds in the 
downhand position have been _ intro- 
duced by Aronson Machine Co., Ar- 
cade, N. Y. These gear driven position- 
ers, Models HD160 and HD240, have 
box-type chassis so that all motors and 
electricals are enclosed within the chas- 
sis for protection. The table rotation 
gears are totally enclosed and packed 
with grease at the factory providing 
lifetime minimum backlash. The HD160 
positioner can support 16,000 Ib at 12 
inches center of gravity. The table tilts 
135 deg in 46 seconds with full load 
The HD240 positioner will support 
24,000 lb at 12 inches center of gravity 


The Tool Engineer 
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ts have table rotation from 


64 rpm and are standard with 
braking. The table tilts in 46 
with full load. Precision limit 
and magnetic braking on the 
ement provide smocth safe stops 
vy weldments. Ali drives are 
oupled; there are nu belts. Six 
eights are standard on both posi- 
from minimum of 59 inches to 
um of 95 inches. T-slot tables 
le 54 x 54inch clamping area. 
oners are easily adapted to con- 
speed and/or fixed base operation. 
rotation torque is increased 50 
nt when the table rotation is at 
pm or lower on both models. 


T-9-1211 


Wear Resistant Iron Alloy 


\n especially hard, abrasion-resistant 
ron alloy, Tisco 150-Y, is announced by 
ylor-Wharton Iron and Steel Co. The 
can be heat treated to 700 Brinell. 
rovides longer life—tests indicate life 
xpectancy of 2 to 6 times other alloys 
sed for the same purposes—suggest 
savings due to fewer replacements and 


T-9-1212 


juced maintenance costs. 


Type Holders for Marking 


Quick-change holders for steel type 
used in connection with impression 
marking has been introduced by Heid- 
rich-Norse Co., 631 E. Third St., Los 
Angeles 13, Calif. 

The type holding mechanism stands 
up under high impact loads yet per- 

its rapid change of type setup at any 
time. The holders work similarly to 





quick-change toolhelders posts for en- 
gine lathes, and may be used in punch 


presses, 


mally 


squeezers, impact machines 
air and hydraulic 


stays locked in the machine, and 
a removable type-holding insert, which 
is held in the chuck by a spring-loaded 
positioning 


Spray Coolant System 


Spray-coolant may be applied quickly 
presses etc and economically to any type of dry 
with a shank, which nor grinding or polishing operation as well 
as certain drilling, milling, chamfering, 
or boring operations that do not require 
flood coolant by the Spra-Kool system 
announced by Bar Products Co., 3703 


plug, make up the unit. No 


tools required to change inserts Higherest Rd., Rockford, Ill 

Holders are available in single and Chis system is designed with a simple 
double line capacities, with type re- valve and spray nozzle which provides a 
cesses in 1, 14% and 21% inch lengths. steady, uniform jet spray of coolant to 
Shank sizes are °4 or 1 inch with other tools and work. The fine spray prevents 
sizes available on order T-9-12i% dust and efficiently dissipates heat from 








Cut Production Costs: 


send for these “REE 
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awe BULLETINS 


as . || For over sixty years Kling machines have been 





helping fabricate metals easier, faster and at 
lower cost. That is why more and more leading 
\\ companies in every industry are equipping with 
Kling machines. Here are some of these machines 
\\ and the jobs they can do for you. 
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Free Bulletin No. 9200 Tells How 
KLING HIGH-SPEED FRICTION SAWS 1 


. enable you to do the job faster 


Less time required for cutting beams, channels, rails, angles, 
squores, rounds or tubes. No set-up changes needed to cut any 
sequence of structural shapes. Takes place of several seporate 
shears or other type sows. Cut alloy steels, too, in record fimel 


Free Bulletin No. 2345 Describes 


KLING DOUBLE ANGLE SHEARS 


bea 


. 2 Shears in 1 machine 


This high-production mochine can give you more and cleaner 
cuts on many different shearing operations. For instance you can 
simultaneously sheor round bars and bar angles on left side and 
structural angles and flot bars « thé right. Automatic hold- 


downs as well as automatic lubri ore available 


Free Bulletin No. 600 Shows How 
KLING ANGLE ROLLS 1 


cut your costs on structural shapes 


If you use beoms, angles, tees, bors, channels, rails or other 
structural shapes or reinforcements, see how you can save money 
“rolling your own" 


with Kling Angle Bending Rolls. Kling offers 
the widest selection of rolls of all kinds, both ongle and plate 


Free Bulletin No. 347 Tells How 
KLING COMBINATION SHEAR, PUNCH AND COPER 


. does the work of many machines 


One of these Kling Machines can turn out the work of o seporate 
punch angle sheor bor sheor, plate sheor and notcher—yet it 
costs little more thon o single-purpose punch 


Send today for the bulletins in which you are interested. 
Mokers of Friction Sows, Double Angle Shears, Rotary Sheors, Punches, 
Angle Bending Rolls, Plate Bending Rolls and Combination Machines — 
found in the “Best of Componie 


roe BROS. ENGINEERING WORKS 
1320 N. Kostner Ave., Chicago 51, 

Export Distributor 

Simmons Machine Tool Corporation, 

706TP 50 East 42nd Street, New York 17, N. ¥ 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-121 
121 








aS Se EE SET 


= 











Ae eS - 

















rk illowing ontinuous grinding 
witl it } irning nea g warping 
s e it eliminate iry grinding, the 
tem provides longer wheel life, and 
" events dat iging work trom excessive 
heat { rust inhibitor mixed with the 
olant also prevents tarnish and rust 
ta 1s 
Th nple Spra Kool mechanism is 
designed for quick setups and easy use 
\ length of hose ittached to any alr 
lime the nozzle is then positioned to 
the work, and the spray control is ad 
isted to provide maximum cooling re 
ilts [here are no pumps, settling 
tanks, or complicated filters, and no 
plash guards or drain pipes are needed 
f inv excess spray evaporates 
quickly The umount of coolant ap 
nlied is easily varied either by adjust 





ing the air pressure or raising or lower- 


ing the siphon level of the coolant. 
Operation is unaffected by sudden or 
varied drops in air pressure. T-9-1221 









ELGIN 


SCREW 
MACHINES 





Elgin Hand 


Machines for the accuracy needed in turt 


ing out small precision parts. And 
ire sturdily built to maintain close 


inces over long production runs. 


Spindle speeds, 120 to 3780 R.P.M. 


ble Speed Drive provides change of speed 


“ 


versible. Collet capacity, 1 inch. Nine inch 


Swing Two-speed Motor, -% FP. 


ant System mounted in back and outside 


for convenience 


screw 


thev 


thout stopping spindle and is directly re 


For Fast, Accurate 
Production of 
Small Parts... 


Knee Hole Bench affords 

operator utmost comfort 

and convenience directly 
in front of work. 


ELGIN TOOL WORKS 


1773 BERTEAU AVENUE 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-122 












Pocket Optical Comp: rato, 


The Pee Gee pocket comp 
compact precision optical i 
used to measure extremely sn 
or minute dimensions on large 
being distributed by National 1 ( 
11200 Madiosn Ave., Cleveland 
Measurements are ac comp 
through the use of a powerful 
fying lens (approximately 6 
and tiny transparent patterns 
“reticles.” These reticles are 
extreme reductions of large 
“Master” layouts, The “Scales” 
number 103, which comes in the 
ment and is illustrated, is 





measure dimensions from 0.0025 to ( 
of an inch in steps of 0.0025 and 0 | 
0.10 MM in steps of 0.2 MM. 

Other reticles are available 
measuring radii angles, threads, thick 


ness, diameters and dimensions 
linear measurements. 

Construction includes a Lucite bod 
and an adjustable lens barrel 
reticle retainer ring of machined alun 
num with a black anodized protective 
finish. 

Instant focusing may be done 
sliding the eyepiece further in o1 
of its Lucite body. Fine adjustment 
accomplished through a built-in screw 
arrangement. A stainless steel spring 
near the top of the body, holds a ste¢ 
ball which keeps the instrument in ad 
justment. T-9-1222 


Trimming Press 


A Brehm trimming press has be: 
designed and built by the Brehm Di 
The Steel Products Engineering ( 
Springfield, Ohio, in order to use th 
Brehm trimming die more efficient! 
In addition, it frees larger, heavier 
punch presses for their regular forming 





operations. 
The trimming press uses only tl 
power and time required for the pa 


The Tool Engineer 








ator 








shell that it is trimming. By 


y changing cutting adapters it can 
t up to trim shells of any size and 
ip to 16 inches square and 6 
s deep Thickness of the material 
iry up to 0.125 inch. 

ram stroke is approximately 15 
The time for a complete trim- 

¢ eycle is about 4 seconds. 
npact in size, the 8-ft-high press 
] 


es less than 22 square feet of 


space T-9-1231 





USE READER SERVICE CARD ON PAGE 
137 TO REQUEST ADDITIONAL TOOLS 
OF TODAY INFORMATION 





Precision Arbor Press 


\ Micro arbor press to permit close 
lerance assemblies where press fits 
required has been designed by 
Queens Tool Engineering and Mfg. 
Co.. 15 Front St... Rockville Centre, 
I.. N.Y. It may be used also for 
ercing, broaching. forming and _ bur- 
shing operations that require preci- 
sion line-up and controlled depth. 
The ram and gear rack are of a one- 
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piece construction. After ‘machining. Unusual Rotary Table 


teeth are milled, ram pack hardened 





and then precision ground in line with Giddings & Lewis Machine Tool Co 
the 0.500 locating hole in: the end of Fond du Lac. Wis., offers an unusual 
the ram. If the unit is to be used for rotary table, the Air-Lift. that is com 
work requiring only comparative pre pletely self-contained, with no compli 
cision, a quick adjusting screw on one cated pieces to assemble. It is particu 
side of the stop that bears against the larly useful when more than one 
stop plug in the frame is brought into face of a workpiece is to be machined 
use. If special precision is required, The table contains a collapsible index 
a screw is backed up and a dial pres pin which eliminates all play or lost 
sure indicator graduated in 0.001 on motion in the mechanism and compen 
the opposite side of the tool is utilized sates for any wear which might take 
Exact alig rnment of the ram with the place. The plunger can be firmly 
base may be checked and held within locked in the table and index block | 
0.002 FIR, swung on a 5 in. radius with every 90 deg for positive indexing 
the base Tessie h the adjusting screws Graduations are used for positioning 
the ram can be adjusted one inch be between these 90-deg intervals 
fore having to relocate the stop in the The table can be quickly and easily 
next tooth of the gear rack revolved. By turning a valve at the 
T-9-1232 base of the platen, air is forced into the 
| 
| 





| , “oF KALAMAZOO . | 
coop MACHINERY SINCE ‘02 


INSERT | 


GRINDING FIXTURE | 
For Solid Carbide Tools | _ 


ROUNDS — SQUARES | 
TRIANGULARS — RECTANGULARS 








MODEL VC, Style M Mo- |} 
torized Solid Carbide In- i |: 
sert Grinding Fixture. i} 
Style H, without motor |: 
also available. Write for ae 
Bulletin No. 235. 


y ee Hammond Solid Carbide Insert Grinding Fixture pays 
for itself in a few weeks. Offers a fast, economical and 
accurate meons of grinding chip breaker grooves in round, 


square, triangular and rectangular shapes and for rough and 





finish grinding of dull and damaged carbide inserts. Motor- 
HAMMOND MODEL CB.77 CHIP 


a ee eres 


ized Style M with lug base can be mounted on most tool Rae anes. e.72 oe 

and surface grinders and Hammond CB-76, CB-77 and plied ERG 

CB-77W Chip Breaker Grinders. oe Preteen Eneers, Gring 
BUILDERS OF AMERICA’S MOST COMPLETE ; 
LINE OF CARBIDE TOOL GRINDERS 1: 





1661 DOUGLAS AVENUE * KALAMAZOO 54, MICHIGAN 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-123 
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unit, raising the table approximately 
| 0.001 inch. With the air acting as a 
bearing, the table “floats on air” and 


an be indexed to the desired position 
by simply turning the table by hand 
Off center loads can be easily and ac- 
curately indexed 

The table can be provided with either 


T-9-1241 


round or square platens 














Air Hydraulic Machine Vise 


Wilton Tool Mfg. Co. Inc., 925-941 
Wrightwood Ave., Chicago 14, Ill., has 
pla ed on the market a power oper- 
ated milling machine vise, under the 
trademark WiltOmatic M-M, that com- 
bines speed of air vise with the strength, 
compactness and locking force of hy- 
draulic vises. It eliminates need for 
special production tooling when used as 
an automatic holding fixture with spe- 
cially formed jaws, yet offers a consid- 
erable cut in loading and unloading 
time. 

Prime contribution of the WiltOmatic 
M-M vise is the combined use of com- 
pressed air and hydraulic fluid. With 
the touch of a toe on an air valve, the 
operator can instantaneously place a 
force of 9000 lb on the jaws of the 








YOU GET SPEED 
ews ACCURACY 


WITH MOORE JIG GRINDERS 





HOLES from 1/64” to 8” Relocated and Ground 
within .0001” in One-Third Previous Time 

Before hardening, this two-station die block was Moore- 
Jig-Bored to eliminate the need for excessive grinding. 
After hardening and surface grinding, all holes were 
Moore-Jig-Ground to exact size and location. Blank hole 
and center piercing hole were ground with ¥2° included 
taper. Little clearance could be allowed between punch 
and die. Jig grinding time: only 2% bours. 








CONTOURS, Too, Accurately Jig Ground 
end Checked in One Setting 
This flanged punch, impractical to grind by any other 


method, was a natural for the No. 2? Moore Jig Grinder 


All radii—male and female—were ground accurately to 
location and size. The piece, having been set up on a 
rotary table, was aligned to permit grinding of the 
angular surfaces. And the entire tour Was inspected 


by the “indicator measuring 
was still on the machine 


ethod while the punch 
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The word “versatile” must have been coined for the 
No. 2 Moore Jig Grinder. Not only does this machine 
relocate and grind straight and tapered holes with 
ease, but it contour grinds, chop grinds and slot 
grinds just as skillfully. 

The Moore Jig Grinder, together with its tool- 
room teammate, the Moore Jig Borer, enables tool 
and die sections to be produced conc urrently, puts 
diemaking on an interchangeable-parts-and-assembly 
basis. And it’s also a time-saver on production jobs. 

Employing the accurate lead screw measuring prin- 
ciple and a convenient system of coordinate hole 
location, the fast and sure Moore Jig Grinder elimi- 
nates hours of checking on bench and surface plate. 

Why not find out how this remarkable machine 
can save you sizeable chunks of time and money, 
Write today for our detailed bulletin. 


MOORE SPECIAL TOOL COMPANY, INC. 
r 732 Union Ave., Bridgeport 7, Conn. 


NO. 2 MOORE JIG GRINDER 
Range 10” x 16" x 16” height Grinding 
speeds from 12,000 to 60,000 rpm. In- 
finite feeds up and down; spindle- 
housing heat control. Features slot 
grinding attachment 


ADD G2 TO YOUR TOOLROOM 


4G BORERS + JIG GRINDERS + PANTO.CRUSH WHEEL DRESSERS - DIE FLIPPERS - MOTORIZED CENTERS . HOLE LOCATION ACCESSORIES 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-124 











vise. Yet, the tool is flexible, ad S 
with ordinary crank handle motior 
any desired opening and can be locked 


manually as well as under power. 
Normal air line pressure of 90 lb is 

recommended, although the vise fu 

tions on any air pressure from 20 to 


140 psi. T-9-1242 


Metal-Cutting Band Saw 


A two-speed, 12-inch metal-cutting 
band saw that makes quick, easy work 
of trimming and contour sawing a wid 
range of metals has been introduced by 
Atlas Press Co., 2412 N. Pitcher St 
Kalamazoo, Mich. Sturdily built, a¢ 
curate, efficient and easily portable, the 
unit will saw iron and steel, including 
stainless and high carbon, as well as 
brass and copper. It is low in cost, both 
initial and operating. 

The Atlas cuts to the center of a 
24-inch circle; has 614-inch capacity 
above 14x14-inch tilting table, and two 
blade speeds of 100 and 250 fpm. 

Included its features for 
greater efficiency are: floating motor 
rail for quick-speed changes, easily 
adjustable blade guides and ball-bear 
ing blade support wheels, conveniently 
located controls, and compact design 
for easy portability. 

Physical specifications. include: 12 
inch throat capacity: 614-inch depth of 
cut; blade speeds of 100 and 250 fpm 

T-9-1243 


among 
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ture Key 


xture key made by the Standard 
Co. offers extensive time and cost 
is a result of avoiding milled 


irilled and reamed 5-inch holes 





the fixture make all keys quickly 


erchangeable. 

These Sure Lock fixture keys can be 

tened into the fixture from either 
e top or the bottom of the key which 

reases convenience and accessibility. 
\utomatic alignment is assured by 
ehtening the keys from the top ol the 
xture while in place in the T slot. 

An illustrated bulletin and price list 
s available by writing the company, 


100 Broadway. Bedford, O. T-9-1251 


Toolholders 
With Height Gage 


The band type Multicut toolholder 
made by Wesson Co., 1220 Woodward 
Hghts. Blvd., Detroit (Ferndale 20), 
Mich., now incorporates a_ precision 
sround carbide height gage as a result 
f a design feature to provide more 
rapid insert setup. Permanently brazed 
» the holder adjacent to the insert 
slot, the flush gage eliminates need for 


idditional rules or 


ordinarily 
required in resetting inserts exactly on 
Field tests indicate reduction 
of down time as much as 30 percent 
through its use. 


gages 
gage 


center. 
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Simplified setup permits an opera- 
tor to set the insert accurately to 0.001 
inch, simply by feeling the top of the 


insert and flush 


gage with his finger 
tip. 

Another design feature is an elliptical 
slot for easier insert removal. Under 
severe cutting operations which gen 
erate excessive amounts of heat, the 


coolant and metal dust is often “baked” 


around the under these 
conditions, the new slot will make quick 
and simple insert removal possible 


T-9-1252 


insert. Even 


OBI Punch Presses 


Extra wide beds, extra deep- throats, 
extra back, 
extra large ram faces and extra shut 


large openings through 
height characterize the three new open- 
back inclinable punch presses offered 
by Johnson Machine & 
620 W. Indiana Ave., Elkhart, Ind. 
Model 44, pictured, is the middle 
sized of the three models. Adaptable 
to most medium-size intermediate press 
tasks, it provides 
at bottom of the 


Press Corp., 


13 tons of 


stroke 


pressure 


Standard 








Walker Does Tt AAgatu- 





Model 836 Universal Vacuum Chuck 


The evolution of a satisfied Walker customer: 


|. Problem submitted to Walker technicians (75 
years’ leadership in special designs for chucks). 


2. Theoretical research and discussion. (Walker 
engineers are scientifically trained and are spe- 


cialists). 


3. Practical working models. (Walker engineers 
and shop men make actual to scale working 


models). 


Here is where the application of true 


scientific principles is utilized. 


4. Customer proposal based upon years of ex- 
perience and a combination of engineering study 


and practicability. 


5. Conclusion: Another Satisfied Walker Cus- 





tomer. 


ACTION—RESULTS—SATISFACTION 
Hold Everything with Walker Chucks 


0.s. WALKER Cco.inc. 


WORCESTER 6, 


MASSACHUSETTS 


Original Designers and Guitders of Maguetic Chucka 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-125 
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stroke is 4 in. with up to 8 in. avail 


able on special ordet Bed size is 32 x 


22 in. with 2l-in. opening through the 
back. Shut height bed to slide is 124 
in. with stroke down and adjustment 
up, with 25 in. maximum shut height 
Depth of throat is 12 in 

A cmaller unit, Model 33, offers a 
27-ton capacity with standard 2'-in 
stroke, with similarly reduced specifica 
tions. Largest press of the three, the 
Model 55, provides a 56-ton capacity 
with a standard 4-in. stroke, and com 
paratively greater dimensions and spec- 


iheations T-9-1261 
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) 

) SHELDON 
) ' “Stamina” Features: 

| @ Rigid, Heavily cross 
| strutted |-piece Beds— 


2 V-woys, 2 Flat ways 


Full Double-Walled 
Aprons—ell gear shafts 
supported on both ends 


Heavy Carriage with wide 


bearing on bed 


Twin V-Belts to Spindle 


for extra power 
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FOR FURTHER INFORMATION 





RECISION” 


TAPER ROLLER_BEARINGS 


No lathe can be more accurate than 
its spindle bearings. Hence before buy- 
ing any lathe one should check the 
exact type and tolerances of bearings 
used! 

All SHELDON Precision Lathes 
have “Zero Precision” Taper Roller 
Bearings, held to tolerances of .00015” 

more accurate than the bearings 
found in most lathes. They are also the 
sturdy type that hold their accuracy 
thru long hard use . . . hold it even 
under abuse. With the other stamina 
features built into SHELDON Precision 
Lathes, they assure continued accura- 
cy, without costly maintenance, thru 
years of hard service. 


Write for Catalog 


SHELDON MACHINE C0., INC. 


4229 N. Knox Ave., Chicago 41, Illinois 
USE READER SERVICE CARD; INDICATE A-9-126 





Coupler 


Coupling with full pressure 


sides of the line is the outst 
feature of the Model 112KS 


Away coupler designed by Duk 





Inc., 2108 N. Southport Ave., Ch 
14, Ill. 

It offers positive break-away a¢ 
withstands hard usage, and is desig 
to meet requirements of equip: 
manutacturers. 

Nylon valve seats assure pos 
self-sealing on break-away. It ear 
mounted individually or in tandem 


T-9-1262 


Unit for Cutter Grinding 


Designed for cutter grinding o1 
the versatile Sterling Model RK-2 to 
and cutter grinder introduced by M 
Donough Mfg. Co.. Eau Claire. Wis 
will handle practically all the tool 


cutter grinding requirements 


n 
average shop. 
On this unit the work remains 


tionary and the grinding wheel moves 





This avoids need for the usual table 
and makes possible a compact machin 
with all controls grouped within eas 
reach of the operator, and makes set 
ups easier to make. 

The machine will handle cutters uj 
to 14 inches in diameter and the grind 
ing wheel has a travel of ten inches. 


T-9-1263 
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c,. Checking Snap Gage 


exact comparisons ol work- 
Geneva dial snap gage with 
flat backstop precisely posi- 
sieces while offering unusual 
onvenience. This precision 
be easily adjusted without 
ir rocking the work back and 
in accurate reading. The 
nch cast iron frame is thin 
enter close places encoun- 





in some types of production 
Design allows full travel of the 
tor and it is a balanced unit with 
isation for weight of gage and 


adjustable indicator dial has a 
internal lock for fine settings 


ay be fitted with tolerance hands 
late as required for specific opera- 
Its simple design of few moving 

s means less repair. 
(here are four models of this im- 
ed Geneva dial snap gage available, 
ying in these ranges: 0.125 inch, 
0.060 inch, 0.125 inch and 0.060 inch. 
For detailed information and specifi- 
ms, write to the Chicago Dial Indi- 
Co., Dept. L, 180 N. Wacker 
Drive. Chicago, Il. T-9-1271 


Attachment for Surface 
Grinder 


lhe Magic City Machine Tool Co.., 
Muncie, Ind. has developed an inexpen- 
and quickly installed attachment 
r the surface grinder, which provides 
ny benefits of wet grinding without 
convenience. 
{n adjustable sight feed with con- 
ted tubing places approximately a 
op of coolant a second into a Flying 
icer—a specially louvered disk fitted 
‘inst the back of the wheel—which 
hers air, compresses it and forces 
moisture through the wheel, coming 
at the peripherum and point of 
itact in a fine, quickly evaporating 


For heavier grinding, more liquid 
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What’s a new idea worth? 


Engineering new products and new ideas for 
profitable manufacture is Pioneer's business. 
Working at it full time for over 23 years, we've 
gained recognition as the leader in this spe- 
cialized field of engineering. 


Give us a product or an idea and we ll design 
it or redesign it; check tolerances, interchange- 
ability and functionability; determine most 
economical methods of manufacture; lay out 
your plant; specify the machines; design tools 
and have them built; and even get your pro- 
duction rolling. 


For you, Pioneer offers a unique, single 
engineering responsibility available anywhere 
—anytime. We'll be happy to tell you more 
about it. Call, write or wire today. There is 
no obligation. 


ENGINEERING 


& MANUFACTURING CO., INC. 


Telephone - TWinbrook 3-4500 
19645 John R St., Detroit 3, Michigan 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-127-1 











Supplying ceramic wafers to circuit printer in automatic assembly of electronic equipment. 


with SYV7TRONM 





PARTS FEEDERS 


. for single line—automatic feeding 
of small parts in oriented position 








340 Lexington Ave. 


Positive, finger-tip control of feeding rates plus ability 
to handle small parts of nearly any material or shape 
enable Syntron Parts Feeders to cut production costs 
ond increase capacities of countiess automatic proc- 
essing installations. Electromagnetic—no mechanical 
wearing parts—easy to install. 


Write today for complete catalogue data—Free 


SYNTRON COMPANY 





Homer City, Pa. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-127-2 
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Heres Where You 


Measure Value 
| = 


It's the quality of the production 
you get from a South Bend Lathe 
that is the measure of its value. Con- 
sistently close tolerances month- 
after-month regardless of the job 
mean a better end product for you, 
less scrap and lower costs. Use this 
yardstick when you compare lathes 
and you'll see why you get more 
value for your money in a South 
Bend. For complete information 
contact our distributor. If none 
nearby, write to factory. 

ILLUSTRATED: 10° x 3° bed Underneath Motor 
Drive Bench Lathe, priced at $1208 f.o.b. fac 


tory, less electrical equipment Time payment 
terms available ten percent down and 12 or 


18 monthly payments 





Compared with our costs 


OUR PRICES ARE LOWER 


than they were back in 1941 


A NEW CATALOG 
shows all South 
Bend lathes 9” — 
16-24” swing, 14” 
drill presses, 7” 
shapers and ped- 
estal grinders. Ask 
for General Cata- 
log 5406. 





(= SOUTH BEND LATHE 


\ 
ay SOUTH BEND 22, INDIANA 
. Building Better Tools Since 1906 


UTA BEND LATH 


INDICATE A-9-128-1 
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i ipplied a ght ed 

{ second Flying Saucer disk with air 
foils on the front of the wheel creates 
i low pressure or suctiol through the 
porosity of the wheel helping further to 
distribute the moisture 

For diamond up wheel, holes as 


ibove will allow moisture to wash wheel 
ind work 

The compression and expansion de 
ve loped through the wheel, help create 
cooling the workpiece 


T-9-1281 


a retrigeration, 


and preventing warpage. 
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Automatic Separator for 
Liquid Coolants 


Ferrous metallic particles are auto- 
filtered 
cutting oils with the 
Houdaille Magnetic separator 
duced by Honan-Crane Corp., Lebanon, 


matically from coolants and 


small, compact 


intro- 


Ind. Continuous operation provides a 


constant clean coolant for 


supply of 





all types of machine tools. Separator 


can be installed on the machine tool 
sump. 
Contaminants are removed by means 
of permanent ring magnets completely 
enclosed in a revolving cylinder. Con- 


struction assures 360 degrees of con- 
stant magnetic attraction. 

lurbulent flow of coolant in a spe- 
cially designed channel below the cyl- 
inder keeps metallic particles in sus- 
pension until attracted by 
field 


The Houdaille magnetic separator is 


magnetic 


available in 10 and 20 gpm capacities 
for soluble oils; 5 and 10 gpm for 
mineral oils. T-9-1282 





| 
Get ‘‘packaged”’ automa ji; 
7 with 
_ y, 


CO-AXIAL 
AIR/HYDRAULIC 
CYLINDERS 


* 


Give you smoothness and pre« 
control of hydraulic power fri 
your shop air supply — no hydrau 
pumps, valves or piping needed 

| 

* 


Complete automation unit... aut 
matic models available with built-in 
controls (remotely operable if d« 
sired) of speed, direction, adjustablk: 
fast traverse either direction, auto 
matic recycling. Standard model 
can be remotely controlled with con- 
ventional valving and piping. 

| 

* 


Compact, self-cooling co-axial de- 
sign ...air cylinder surrounds oil 
cylinder, avoids long, bulky in-line 
design. Expanding exhaust air cools 
the oil. 

{ 


) 


Wide application range; uses stand 
ard MODERNAIR cylinder mount- 
ings; develops thrust of 3.14 x airline 
pressure, or 2.7 in pull. Any stroke 
to 72”. Ideal for tool or work piece 
feeds, and other automatic motions 
requiring precise speed control. 





Modernize your tools now with low cost 
MODERNAIR Co-Axial Hydraulic cylinders 
and pneumatic control valves. Cylinders, 
valves and parts stocked in principal U.S. 
and Canadian cities. Call your authorized 
dealer, or write us now for helpful engi- 


neering data, specifications and prices. 


3 


CORPORATION 


ROOM 9E ¢ 400 PREDA ST. e SAN LEANDRO, CALIF 
INDICATE A-9-128-2 
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R aders’ 


\ ‘wpoints 


sp-drill diameters for 
ca on 


like to present several com- 
the authors of the article “In- 

Drill Diameters and Save 

y Begeman and Chervenka. 

in the June 1954 issue of 
OOL ENGINEER. 

il, the article indicates that 
ercent full thread normally 
ndustry is greater than neces- 

s percentage results from 
published tables for tap-drill 
e article indicates that about 

ent of thread would be ample. 
illowance for margin of safety 
such factors as runout of drill. 


onclusions are so sweeping 
well to examine them care- 
see what extent, if any, tap- 
ction tables should be modified. 
hould be emphasized that this 
ipplies only to a steel screw for 
tapped in steel. In the machine 
dustry, nearly all tapped holes 
ist iron—rarely in steel. 
depth of tapped holes in steel 
be equal to the diameter of the 


ew. In cast iron, however, the hole 
is 14% the screw diameter. 
No mention is made of tightening and 
ening the screws within the tapped 
es a number of times so as to simu- 
wear. Also, nothing is said about 
ition of the thread, caused quite 
iently by pulling the wrench too 
ind overstretching the threads. 
While it could not be expected of 
authors to cover all possible cases 
ne short article, a paragraph or 
of caution would have been worth- 
to stress the limitations and scope 
he article 
Granger Davenport 
Chief Engineer 
Gould and Eberhardt. Ine. 
Irvington, N. J. 


the Editor: 

We appreciate Mr. Davenport’s in- 
st and comments pertaining to our 
cle on tap-drill diameters and regret 
there may have been some mis- 
rstanding regarding its scope. As 
stated, the investigation applied 
to steel bolts engaging threads 

ped in steel. We did not investigate 

el threads engaging threads in cast 
as there has already been some 


eptember 1954 





PARKSON GEAR TESTERS 


The Rolling Test |» wietenacevorier tack 


is Practical LASH, TOOTH JUMP, etc. 
@ it catches the error directly in 


i Common Sense the shop where the gears are cut. 

















(] The MODEL B shown 
takes in SPUR 
WORM 
SPIRAL and 
BEVEL GEARS 
from 1/4" to 
9” Center Distance 


STUDY THESE PICTURES and reflect 
how ingeniously and simple every gear 
problem has been solved, including 
pinions with shaft, small gear 1/2” 
center distance, worm gears, spiral 
gears and even bevel gears. All 
without extra attachments. 

NOTE that in the PARKSON the tests 
are being made on fixed arbors or 
studs avoiding rotating shafts or 
bearings liable to introduce errors 
not in the gears themselves. 


Send for New Literature—Code GINSI 








COMPLETE LINE 
OF PRECISION 
INSTRUMENTS 





200-TE LAFAYETTE STREET @ NEW YORK 12,N. Y. — 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; }INDICATE A-9-129-1 








Bites Like a Bear 800 Times an Hour 


The Wi ti M M” Power Vise cuts % and has a locking force of 
9000 Ibs t normal air line pre re. This fast, strong, air powered hydraulic clamping 
means more production, less labor per pie nm milling irilling, grindin haping, broach- 
ing, and other machine plicat 6 M M” eliminates expensiv ling when specially 
shaped jaw are installed 
ATTACH THIS AD TO YOUR LETTERHEAD AND MAIL TO US FOR A FREE 
10 DAY TRIAL OR FREE LITERATURE! 


“The Finest Name In Vises” 


WILTON, 100 mec. co., inc. 


925 WRIGHTWOOD AVE. « CHICAGO 14, ILLINOIS 
WILTON TOOL CANADA LTD. GUELPH, ONTARIO, CANADA 








FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-129-2 
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\ 33 mile run before wearing out is 
t noteworthy record. Kennametal 
ools this strenuous course in stride. 

Ilo turn a 30” diameter 66” long 
hrome-moly steel forging 





very 
ough and scaly was a difficult 
yroblem. Carbide tools (not Kenna- 
netal) were unsatisfactory. HS steel 
ools were too slow and costly; they 
vad to be reground after turning 
mnly 5” of the surface at 3 RPM 
093” feed, and 7%” cut 20 to 
't tool changes were required to 
omplete one roughing cut and one 
inishing cut 

The problem was solved with 


a 























KENNAMATIC TOOL 


TURNS 33 MILES ON 
CHROME-MOLY FORGING 
BEFORE BEING REGROUND 


Heavy Duty Kennamatic tool, 114” 
square, Grade K2S'insert. At a speed 
of 19 RPM and .020” feed, the 66”- 
long 73”-deep rough cut was made. 
Then the insert was indexed and fin- 
ishing cut run. Utilizing the eight 
available cutting edges, no grinding 
was necessary until four forgings 
were completely machined. This 
represents 33 miles of lineal turn- 
ing, in contrast to the best HSS per- 
formance of 422 feet. 

Making short work of long turns 
is common with Kennametal. Ask 
our Tool Engineers to demonstrate. 
Kennametal Inc., Latrobe, Pa. 
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work published along this 
we did not have time to stud 
connections using a variety of 

Other conditions, such as 
of improper tightening, wear 
threads, poor quality, etc., wl 
not be controlled, were recog 
not introduced into the tests 

Although we considered 
other possible variables bef 
ning and made efforts to mini! 
effects during the tests, we de: 
a reasonable allowance adde 
critical percentage as a margin 
was the most practical methor 
viding for them. 

Prof. M. L. Begeman 

C. C. Chervenka, Graduate 

University of Texas 


. » « molded nylon gears 


To the Editor: 

We have noted the article 
for Injected Molded Nylon Gea 
Louis D. Martin, in the July 
THE TOOL ENGINEER. In this 


are mentioned three methods of 


molds for nylon gears. We wou 
to call attention to a fourth met 
making these molds, which we 
will supercede the ones mentione 
the future article. 

The method we mention is the n 
of mold cavities by electroforming. \ 
are now setting up a plant to 1 
facture cavities by electroforming 
on the work done in England over 
past decade. The mold cavity is 
troformed around a hob made of 
plastic or other suitable material. 1 
electroformed material has a hard 
of 45 to 50 Rockwell C. Cavity dir 
sions are no more than 0.0002 or 0.00 
inch different from the hob. The elect: 
forming is continued until the cavit 
wall is of the desired thickness. Cavit 
are then finished and set in steel bolste 
plates as with beryllium copper 
steel hobbings. Cavity life has _ bee 
shown to be approximately equal 
hobbed cavities. 

This method of manufacturing 
ties does not have the limitations of 
methods mentioned. Cavities for w 
gears similar to those pictured on 
cover of the July Tool Enginee! 
just as easily made by this method 
straight spur gears. 

Very little polishing is required afte 
electroforming. There is no risk 
tolerance loss or tooth shape distort 
during this operation. 

W. J. B. Stokes, 
Stokes Trenton, | 
Trenton, N. J. 


lo the Editor: 

In the article “Tooling for Inject 
Molded Nylon Gears,” I indicated 1 
several geometric considerations wh 


The Tool Engineer 











tooling for injection 
irs in order to allow 
riables. I also pointed 
of this subtle reasoning 
ite! overlooked by mold 
se of their lack of knowl- 
geometry. The remarks 
» the several mold mak- 

ies were in idental. 
ns did not permit a 
ission of all of the possible 
ities can be made. I am 
of another method which, 
kkes put it. “ will super- 
es mentioned in the article.” 
ss of which method is used 
cavity. it 18 necessary to 
a facsimile of the produ 
operly corrected for shrink- 
h case, to produce a usuable 


proper geometric correction 


out electroforming and 
several disappointing experi- 
¢ to make worm cavities by 
ess, That’s why it wasn’t men- 
We tried a number of ap- 
the first one involved the use 
rdened and ground steel man- 
is mandrel was used as a core 
ch was plated iron over a very 
of tin. Our experiments with 
ess were disappointing. The 
lificultvy was in stripping the 
el from the mass of electroformed 
with the tin stripping film. 
ext made the mandrels of alu- 
which were dissolved out of the 
formed iron mass (atter it was 
ned with caustic soda. This pro- 
worked much better but we were 
iite able to obtain cavities free 
ind minute pinholes which 


1 up under molding pressures 


several heart-breaking dis 
nents we gave up the idea in 
i chasing technique in nitralloy 


which we pe rfected and which 
well. We were able. by this 
to obtain steel cavities which 
trided to a case depth of 0.003 
1.005 inch that had a smooth, hard. 
resistant surface. These cavities 
been in use for several years. 
s quite possible that Mr. Stokes’ 
oforming technique is far better 
the one we used. which inciden- 
for the sake of prudence had 
be kept anonymous. The arts are 
incing, and while it is hard to 
gine that a nickel cavity having a 
ness of 40 to 45 Rockwell C can 


pare favorably with one made of 





steel and/or tungsten carbide. as 
the case with cavities produced by 
trical discharge and ultrasonic ma- 
ning techniques, they may be the 


wer to a molder’s dream. 


Louis D. Martin 
Gear Consultant 


Rochester. N. Y 


‘eptember L954 








BRAND NEW 


VERTICAL-HORIZONTAL-BASE 


pact cic] § 3 
CLAMP 


with low silhouette 
the fixture-hugger 
that makes it far 
Tol t( lam eMart -tamelile| 
remove work... 


and complete clearance 

of working area due 

eM ile) Pre. miueleliite 

bar—ideal for 

positioning metal Send for 


or plastic sheets! % FREE CATALOG 
on the new De-Sta-Co 
Models 507 and 509 


DETROIT STAMPING COMPANY 


World's FIRST Line of TOGGLE CLAMPS 


328 Midland Avenue «+ Detroit 3, Michigan 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-131-1 











NOW MADE IN TWO SIZES 


Stewart-Warner OFFERS MORE 
BALANCING FEATURES 


* job type balancing with fast change-over 
Dynamic balancing an 1100 Ib. rotor on @ short-run balancing with high output 
a Stewart-Warner 704 Electronic Balancer @ both static and dynamic balancing 
@ 2-plane balancing accessories if desired 
MODEL 704 SPECIFICATIONS 


@ sensitivity within 0.04 in.-oz 
@ capacity from half a pound to half a ton* 
@ any rototable part of 2" to 44” dia.’ 
@ only $3475.00, including operator training * 
@ average changeover set-up done within 
3 minutes 
*Model 708 has even greater capacity ranges 
with nearly equal sensitivity, priced at 
$4975.00. Larger capacities and higher 
sensitivities on special order 
You may match some of these features, 
but never all—and you'll never come close 
on price. And we will match our Stewart 
Warners against the field for lifetime pre 
cision and low upkeep 
Try one in your research and experi 
mental work. You'll be using it on everything 
from high speed cutters and production ma 
chinery to ultra-sensitive laboratory control 
equipment. Write for full details 


RITA ENGINEERING 
Me ril LABORATORIES | 


- : Room 303, 1240 Lincoln St., Denver 3, Colo. 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-131-2 
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Trade Literature 


Grinding Wheels 


Bulletin 6925 describes rubber 


bonded center le ss 


Gaging 


Comprehensive 12-page Bulletin 542 


grinding wheels: giv pictures and describes electronic 


vag- 
fag 


ing examples of their applications and ing equipment for dimensional inspec- 


explains how they function to accom tion and control applications; not only 
plish desired finish with fewer passes; describes separate units, but explains 
ilso includes information of regulat how they work together, their applica- 
ing or feed wheels. Raybestos-Man tions and advantages. Cleveland In- 
hattan, Inc., Manhattan Rubber Div strument Co., 735 Carnegie Ave.., 


Passaic, N. J L-9-7 Cleveland 15, Ohio. 


L-9-2 





| Here's the tapping combination 
you asked for! 
















e TAPPING MACHINE 


Foot or air operated for fastest operation 
with minimum effort. Built-in lubrication 
set-up for any tapping need. 


e TAPPING HEAD 


Five sizes of tapping attachments —or a 
wide range of fixed or adjustable multi- 
ple spindle tapping heads designed to 
your specifications —all interchangeable 
to meet different job requirements. 


e WORK ry 
Engineered for fastest tapping 
and handling of the part. 


Ea Eanie® “UNIT ENGINEERED” 


ny 722A TAPPING MACHINE 


With this Ettco-Emrick tapping combination — 
a rigid, sensitive tapping machine — a built- 
for-the-purpose tapping head —and a custom- 
built work holder — you can do any tapping 
job faster, easier and more economically. Its 
low initial cost and accurate, high-speed work 
make it a worthwhile investment for any shop, 
whether for tapping a single hole or thirty holes. 





WRITE FOR BULLETIN NO. 72A i 


Ask your Ettco-Emrick distributor for = 
@ copy or write direct to us L 8 
ETTCO TOOL CO., INC. 


602 Johnson Avenue ¢ Brooklyn 37, N. Y. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-132 
132 





For Free Booklets and Catalog 


Convenient Request Card on Pa; 


) 





Surface Broaching 


Illustrated brochure deals wit! 
panys duplex vertical Hydro-] 
machines outlining details of 
and their advantages, and 
brief application data in case | 
form. Includes specifications 
Cincinnati Milling Machine Co.. | 


cinnati 9, Ohio E,-9.9 


Switches 


Catalog 101, “Switches for Indu 
covers company’s 22 “families 
switches; includes dimensional 
photos, gives complete characterist cs 
electrical ratings and technical data 
Micro Switch, Div. of Minneapolis 
Honeywell Regulator Co., Freeport, I!) 

L-9-4 


Plunger Pumps 


Photos, charts and line drawings ars 
included in bulletin W-414-B45 contair 
ing information on features, applica 
tions, ratings, dimensions and _ specif 
cations of VTE, VTE-1 and VTE-2 
types of vertical triplex. single actior 
plunger pumps. Advertising and Sales 
Promotion Dept., Worthington Corp 


Harrison, N. J. L-9-5 


Rivet Tools 


Brochure deals with Hi-Shear rivet 
tools, explaining how each type works 
Well illustrated with drawings and ir 
cludes dimension tables for each kind 
of tool in the group. The Hi-Shea 
Rivet Tool Co., 8924 Bellanca Ave., Los 
Angeles 45, Calif. L-9-6 


Lubricants 


Current issue of company’s publi: 
tion “Metal Talk” contains product i 
formation about its industrial lub 
cants and coolants. S. C. 
Son, Inc., Racine, Wis. 


Johnson & 
L-9-7 





Cold Steel Forming 


Booklet shows how certain tubula 
products are formed by Koldflo meth 
od; step by step illustrations explaii 
work; includes information on process 
of value to design and process engi 
Koldflo Div., Mullins Mfg 
Corp., Salem, Ohio. L-9-8 


neers. 
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Dr Coatings 
dispersions of colloidal 
molybdenum disulfide, ver 
zine oxide are listed in 
\ List of ‘dag’ Dispersions for 
outlining typical applica- 
sities. carriers and other im- 
ita for each. Acheson Colloids 
of Acheson Industries, Inc.. 
Mich L-9-9 

Th earings 


ering Catalog 54, “Reali-Slim 
gives descriptions, technical 

{ formulas useful to design en- 

ising these bearings which have 

oss sections and 14-in. width up 
iD up to l-in. cross section 

p to 40-in. ID. The Kaydon En- 

» Corp.. Muskegon. Mich. 

L-9-10 


Welding Aluminum 
developments in welding 
im are described in 176-page 
“Welding Alcoa Aluminum.” 
( ehensive text plus photos and 
gs cover all practical methods 
velding aluminum, including torch, 
esistance and pressure welding; 
les discussion on selection of 
thod, performance of welds. welding 
istings, and control of quality. Re- 
t directly from Aluminum Co. of 
\merica. 733 Aleoa Bldg., Pittsburgh 


Regulators 


Leaflet K-2076 describes and _illus- 
recently developed electronic 
gulator for speed, voltage and ten- 
regulation for industrial electric 
tor drives; covers features, func- 
s and typical applications. Reliance 
Electric and Engineering Co., 1076 
Ivanhoe Rd.. Cleveland 10, Ohio. 
T-9-11 


Spindle Bearings 


‘X-Ray Story of Filmatic”, brochure 
\ 4-604, presents information on 
Filmatic bearings with complete de- 
s concerning the construction and 
idvantages offered by this type. 
Well illustrated by drawings to show 
its discussed. The Cincinnati Mill- 
Machine Co.. Cincinnati 9, Ohio. 


T-9-12 


Press Selection 


Sixteen-page booklet, “How to Choose 
Right Press.” covers selecting cor- 

t press, type of power, frame design 

| accessories for particular work. 
erstate Machinery Co.. 1465 W. 
Pershing Rd., Chicago 9, Ill. L-9-13 
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Have you ever noticed 
that the companies 
that are proudest of their 


name ... AND proudest 


name clearly — sharply — 
legibly on every product 


they make. 


. . . Chances are, if its 
a name you remember 
the marking die 

is made by Parker! 


SEND FOR THIS 36 Page CATALOG 
“MARKING TOOLS" NOW! 





THE 


PARKER 


STAMP WORKS, INC. 


MARKING DI MACHIINERY 





FRANKLIN AVENUE © HARTFORD. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-133 


MARKING 
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‘GG mo SAVED with a 


read Rolling 
phneeiatan 


Thread: No. 8-32 NC-3 

Material: Steel - B1113 

Thread Length: 3/8” 

Attachment Size: 500-G2A 

Machine: 9 16” RA-6 
Acme-Gridley 


Rolling Position: 4th 
Production Rate: 450 pieces per hour 


Consistent concentricity maintained with the body of the part. 
Scrap loss was negligible. Machine down time for setup and chang- 
ing rolls approximately 8 minutes per 100,000 pieces. Roll life av- 
eraged 300,000 pieces per pair of rolls for a total of 8 million pieces. 


WRITE FOR THREAD ROLLING ATTACHMENT BULLETIN 1-21 


REED ROLLED THREAD DIE CO. 


THREAD ROLLING MACHINES and DIES «e KNURLS e¢ THREAD ROLLS 
Worcester, Massachusetts, U.S. A. 


Sales Offices in: Buffalo, Chicago, Cleveland, Compton, Calif. Denver, Detroit, Englewood, N. J., 
Houston, Indianapolis, Milwaukee, Montreal, New YorkCity, Phila Pittsburgh, St. Louis, Syracuse, 


Toronto 


030 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-134 





Carbide 


General catalog covers con 


of company’s carbide product 

ing blanks, inserts and tools 
holders; also offers a_ techn 

section: with pertinent inforn 
speeds, cutting selection of 

relief angles, grade selectio 
gested tool sizes for various 

of cuts, ete. Newcomer-Produ 
Latrobe, Pa. 9.14 


Degreasing 


Proper degreaser operating 

treated in manual entitled “Va ) 
greasing Do's and Don'ts.” cove! 

phase of metal cleaning includ 

rect layout and maintenance ot 

ment, efficient operation, ma 

safety and other points. Ext 
illustrated. Manufacturers Process 

Co., 1360 Hilton Rd., Detroit 20, \J 

T-9-15 


Dust Control, Blast Cleaning 


Condensed bulletin 1210 prese: 
tire line of equipment and accesso 
for blast cleaning and dust contro 
listed by equipment, by type and 
purpose. Explains three blast met 
their advantages. and  applicati 
Pangborn Corp., Hagerstown, Md 


T-9-16 


Squaring Shears 


Complete information on company 
entire line of underdrive squaring 
shears is presented in comprehensiy 
illustrated bulletin 69D; describes fu 
the various construction features and [| 





main advantages; includes specifica 
tions for each of 48 models. Niagara 
Machine & Tool Works. 683 Northland 
Ave., Buffalo 11, N. Y. L-9-17 


Industrial Trucks 


Extensively illustrated brochure 
fers close examination of the construc 
tion and workings of company’s ele 
tric fork trucks; useful as a reference 
for those concerned with operation and 
maintenance of this type equipment 
Baker-Raulang Co., 1250 W. 80th St 
Cleveland, Ohio. L-9-18 


Plug Valve Actuators 


Eight-page bulletin 3120 describes 
tandem type actuators for valves 
quiring relatively high torques, and | 
floating bar type actuators for 
on valves requiring lower operating 





torques. Gives actuator selection table 
typical applications, dimensions 
weights, and various mountings. Led 
Mfg. Co., 1600 So. San Pedro St., Los 
Angeles 15, Calif. T-9-19 
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reading 


Process MeracLurey by John 
Published by John Wiley & 
140 Fourth Ave., New York 
Price $6.50. 414 pp. 
ed in this textbook are con- 
lescriptions of equipment used 
; metallurgy and line drawings. 
‘ 11 material has been kept to a 
and includes only that for im- 
countries or significant years, 
is made of physical chemistry 
ning processes and predicting 


iG velopments. 


\l very’s Hanppook, 15TH Ebr- 
Published by The _ Industrial 
148 Lafayette St., New York 13, 

\V. Y. Price $9.00. 1,911 pp 
lhis mechanical reference book 
available in concise, ready-to- 
orm, hard-to-find as well as es- 
shed data needed by machine and 
lesigners, engineers, management, 





ianies and students. 
j Combined in this edition are features 


arlier versions and recent data 


inable. 


ICATION OF INDUSTRIAL AND Ma- 
Macuinery by William Gordon 
Forbes. Published by John Wiley & 

9-17 S Inc., 440 Fourth Ave., New York 

6, N.Y. Price $6.50. 351 pp. 

[he purpose of this book is to pro- 
le'a manual for explaining the funda- 
tal characteristics of conventional 
cants. Some basic mechanisms, 

is bearings, gears and compres- 
ire explained in detail. 

Integrations of lubrication princi- 
with lubrication requirements of 
hanisms aid in solving lubrication 
piems 


HEMATICAL TABLES by L. J. Com- 
Published by Chemical Publishing 
Inc., 212 Fifth Ave., New York, 
Y. Price $6.50. 387 pp. 

lis book contains a collection of 
thematical tables for general pur- 





use requiring more than four- 
ire accuracy. 
(mong the tables contained are cir- 
ir functions, exponential and hyper- 
functions and logarithms of trig- 
metrical functions of angles. 


per | September 1954 








Long or Short: Curved or Straight 


CALIPER GAUGES. Custom-built to fit your exact need 


Whatever your measuring problem — whether it’s the inside dimensions of 
a pipe, the wall thickness of a casting, the outside dimensions of a rocket — 
Ames can build the caliper gauge that fills your requirements. 

Ames caliper gauges are made of carefully-finished heavy gauge steel 
and are equipped with an Ames exclusive: a chordal error correcting cam 
that assures accurate readings. Ames calipers are available with contacts of 
various shapes — ball, flat or pointed — made of carbide, hardened steel, 


or sapphire. 


Your measuring problems may involve a caliper gauge. 







If so, send it to Ames — for a quick, profitable solution. 


Write for your free copy of 


Ames Dial Depth AOTOS catalog on Ames precision 
Gauge No. 11B S\ measuring instruments. 







Ames Trutest No. 1 


a. B. C’AMES CO. 324% Su 


Mtgr. of Micrometer Dial Gauges e Micrometer Dial Indicators 


Ames No. 13 Dial Comparator 


‘ 
I 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-135 
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HORTON 
CHUCKS 


NeW. demonstrators 


show the advantages of 
Horton’s Famous Five Extras. 


1. Exclusive pilot 
hole construction 

2. Chrome nickel 
steel scroll heat- 
treated to 40-45 
Rockwell C 


3. Exclusive replaceable 
pinion bushings 

4. Self-contained opera- 
ting screws 


5. One-piece body con- 
struction 


Now you can SEE these built-in 
extras in actual operation. Ask 
your Horton Distributor NOW! 


HORTON 


CHUCK 


alate tcl ae 414.4 9an els P 





INDICATE A-9-136-1 
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| BLE SMALI PLA MANAG! 
Valco H. Gotterer. Pub 

s/ } Cone Vast Publications 
| Vew Ye V. Y. Price $5.50 
This book is intended to serve the 
needs of three groups in the small 
plant field: those seeking information 
necessary to formulate a cost reduc- 
tion or management development pro 
gral those who want to supervise and 
evaluate the results of management 
spec ilists: ind groups needing knowl 
edge of scientific management theories 
Among the subjects discussed are 
plant layout, production standards, 


wage incentives, job evaluation, merit 


rating and cost control. 


ELEMENTS OF MeEcHANISM by Venton 
Doughtic Published by John It iley & 
Sons, Inc., 440 Fourth Ave., New York 
16, N.Y. Price $6.00. 494 pp. 

[his book brings the reader abreast 
of new developments in mechanisms by 
using current terminology and exam 
ples 

It is designed to introduce applica 
tions of basic prin iples ot physics and 
mathematics in mechanical movement 
and to develop thought and the powers 
of visualization necessary in analyzing 
mechanical devices regardlesss of com- 


plexity. Problems are included. 


Merats AND How to Wetp TuHem by 
T. B. Jefferson and Gorham Woods. 
Published by The James S. Lincoln 

{rc Welding Foundation, Cleveland 17, 
Ohio. Price $2.00. 322 pp. 

Written as a combination text and 
reference, this book helps make possl- 
ble better welds at lower cost. The 
properties and structure of common 
metals and how to weld them are 
clearly explained. Welding terms, il- 
lustrations and tables are included. 


liminc Bett Drive ENGINEERING HANpD- 
BOOK by Richard Y. Case. Charles R. 
Weimar, U. S. Rubber Co... Rockefeller 
Center, New York 20, N. Y. Price 
$3.50. 189 pp. 

The purpose ol this handbook is to 
provide machine designers with engi- 
neering data necessary for the use of 
timing belt drives in new or redesigned 


machinery or equipment. 


Correction 


John Wiley and Sons, Inc., 440 Fourth 
Ave., New York, N. Y. published “Statics 
and Strength of Materials” by Roland H. 
Trathen. The book was not published by 
the author as erroneously implied in the 
review, July 1954 





JOHNSON ’s 
new 


ROLL-Snap THREAD Goo, 





Model RR 


for the utmost in 


e ECONOMY e FLEXIBILITY 
e SPEED e SIMPLICITY 


Here is the finest designed ROLL 
Snap Gage on today’s market. Its 
huskier, simplified construction ac 
tually lowers its production cost 
which means lower prices to you 


Incorporates such exclusive features 

as precision ground working sur | 

faces on frame . . . all frames, rolls | 
} 


and studs interchangeable . . . Go 
rolls have restricted end play to 
detect “drunken” threads . . . Not 


Go rolls, cone and vee type, correct 
for Pitch Diameter check . . . lapped 
steel washers to assure permanent 
alignment and rigidity of studs. Roll 
guards optional. 


Where more exacting control and 
information is required, Johnson 
RING-Snap thread gages or ROLL 
Snap and RING-Snap Comparators, 
Analyzers, and Standard Acces- 
sories are recommended. 


NEW illustrated literature explain- 
ing how to get maximum thread 
control at lowest costs is yours for 
the asking (Specify Form C-RR-54) 











THE JOHNSON GAGE COMPANY 


BLOOMFIELD, CONN. U.S.A 
INDICATE A-9-136-2 
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K Y UP 


‘ URE LOCK 
FIXTURE 


KEYS 


and Save $9.92 on 
Every Milling 
Fixture 








a 


Eliminate Expensive Milled 
1) @ «§=6 Keyways Entirely 


Sun- 

197) 

s of SURE LOCK—the new, exclusive develop- 
vay” ment in fixture keys, is meeting with wide 
264) success throughout the country. Some 
wers = manufacturers are ordering them by the 
191) hundreds because...every fixture is imme- 


diately available to every machine regard- 
less of T slot or size. 


SURE LOCK KEYS are instantly inter- 
changeable. Key can be locked from top 
or bottom as desired. When locked from 
the top automatic alignment is assured. 
Many other advantages. Write today for 
bulletin and prices. All sizes in stock. 


| WRITE FOR SURE LOCK 
FIXTURE KEY BULLETIN 






its We offer over 500 
‘ool Components. 
sk for 66 Pg. Complete Catalog 


8 a 


= |. (2 BROADWAY + BEDFORD OHIO 


INDICATE A-9-139-1 
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Sept. 11-26. 
35th annual 
Switzerland 


Swiss NATIONAL Farr. 
exposition, Lausanne, 
Complete information 
ivailable from Consulate of Switzer- 


Wa ker Dr : Chicago l, lil. 


land, ws 


Sept. 13-24. INstRUMENT Society oF 
AMERICA. First International Instru- 
ment Congress and Exposition, Con- 
vention Hall and Commercial Museum. 
Philadelphia, Pa. More details are 
available from society ofhce, 1318 Al- 
legheny Avenue, Pittsburgh, Pa. 


Sept. 14-23. FourtH European Ma- 
CHINE Toot Exposition, Milan, Italy. 
or all details concerning the show, 
write to Dr. Ing. Enrico Brivio, general 
ammissioner, Unione Contruttori Ital- 
liani Machine Utensili, Via Gaetano 
siardino, 4, Milan. Italy 


Sept. 15-18. Nationat Meta Trapes 
AssoOcIATION. Plant management con- 
ferences, Sagamore Hotel, Bolton Land- 
ing, Lake George, N. Y. Association 
office, 122 S. Michigan Ave., Chicago 3 


Ill., can supply more information 


Sept. 15-22. Society ror ExperRIMEN 


TAL Stress ANALysis. Annual meet- 
ing and joint session with first Inter- 
national Instrument Congress & Exposi- 
tion, Bellevue Stratford Hotel, Phila- 
delphia, Pa. Get complete information 
from society—P. O. Box 168, Cam- 


bridge 39. Mass 


Sept. 22: Currinc Toot MANUFACTUR 
ers AssociATION. Fall meeting, Loch- 
moor Club, Detroit, Mich. Write as- 
sociation office, 416 Penobscot Bldg.. 
Detroit 26. Mich.. for more facts. 


PACKAGING MACHINERY 
INSTITUTE. 


Sept. 23-26. 
MANUFACTURING Twenty- 
second annual meeting. Grove Park 
Inn, Asheville, N. C. Direct inquiries 
to institute office. 342 Madison Ave.. 


New York 17, N. ¥ 


Sept. 27-28. Sree: Founpers Society 
or America. Fall meeting, The Green- 
brier, White Sulphur Springs, W. Va. 
office, 920 Midland Bldg., 


Cleveland 15, Ohio, can provide details. 


Society 


Sept. 27-30. Society or INpbUSTRIAL 
PACKAGING & MATERIALS HANDLING 
ENGINEERS. Annual exposition, Colise- 


Cc. 


IDE 








LAVALLEE & 





for 







b Duality, 


'| Keamers 
a 


stands 
alone 





Ay 





The Reamer Specialists 


LAVALLEE & IDE, INC. 


CHICOPEE, MASS. 
INDICATE A-9-139-2 
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HERE'S HOW 
OAKITE SOLVENT DETERGENTS 
DO YOUR HEAVY METAL CLEANING 

















WATERLOVING > 


A 





+ ON1.0VING 


Each molecule of surface-active agent in the solvent de- 
tergent has an “oil-loving” end and a “water-loving” end. 








ANCHORS 
AWEIGH 


METAL SURFACE 











metal surface. 


Each “‘oil-loving’’ end hooks itself to the oil in dirt on a 











a pl gakite 


Solvent petergem's 


for 


























Solvent, oil and solid dirt are swept away in the rinse. 


— —: 
grease re METAL SURFACE | 
dirt Each “water-loving” end hooks itself to rinse water, Results 











protection against rusting. 


gave wmousterag Clean, 


OAKITE 


“ere 
“ar, yic* 
“7445 « matnoos * ” 


FRE 


Oakite solvent detergents make it easy for you to 
remove heavy soils such as drawing and buffing com- 
pounds and thick deposits of other oils and greases. 
Oakite solvent detergents may be used in spray 
washing machines or in tanks. They offer many 
vantages: speedy removal of stubborn soils, safety 
for all metals, economy, reduction of fire hazards, 


ad- 


For 24-page booklet describing these 
splendid cleaners, precleaners and 


paint strippers, write to Oakite Products, 


Inc., 58 Rector St., 


Technical Service Representatives in 
Principal Cities of U. S. and Canada 


FOR FURTHER INFORMATION, USE READER SERVICE CARD, INDICATE A-9-140 
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New York 6, N. Y. 








um, Chicago, Ill. Contact soci 
20 W. Jackson Blvd., Chicago 


more information. 


Sept. 28-Oct. 1. Association 
AND STEEL ENGINEERS. Annu 
ing, Cleveland Public Aw 
Cleveland, Ohio. Get more fa 
association he arya rs, 1010 


Bldg., Pittsburgh 22, Pa. 


Sept. 30-Oct. 2. PorceLain EF \ 4, 
Institute, Inc. Annual meetir 

Greenbrier, White Sulphur Spr; 
W. Va. Get details from Institute off, 
DuPont Circle Bldg., Washington. D. ( 


Oct. 1-2. STANDARDS ENGINEERS Soy 
ETY. Annual meeting, Haddon Ha 
Atlantic City, N. J. Write to socie 
office, P. O. Box 281, Camden. N 
for further information. 


Oct. 4-9. Society or AuToMoTive Ey 
GINEERS. National aeronautic meeting 
Statler Hotel, Los Angeles, Calif. Cor 
tact society office, 29 W. 39th St.. New 
York 18, N. Y. for details. 


Oct. 4-6. NATIONAL ELECTRONICS Cov. 
FERENCE. Sponsored by AIEE, IRE. 
Illinois Institute of Technology, North 
western University and University o! 
Illinois. Hotel Sherman, Chicago, II] 
Send inquiries to AIEE office, 36 VW 
16th St., New York 36, N. Y. 


Oct. 12-15. NATIONAL ASSOCIATION oF 
CorrosioN ENGINEERS. Annual sout! 
central regional conference. Adolphus 
Hotel, Dallas, Texas. Write associatio1 
office, 1061 M & M Bldg., Houstor 


Texas, for more details. 


Oct. 11-15. AmerIcAN INSTITUTE OF 
ELECTRICAL ENGINEERS. Fall general 
meeting, Morrison Hotel, Chicago, III 
For more information contact institute 
office, 36 W. 46th St., New York 36 
Mm. 


Oct. 14-15. Ituinots INsTITUTE 0 
TecHNoLocy. Tenth annual National 
Conference on Industrial Hydraulics 
Sheraton Hotel, Chicago, Ill. Direct 
inquiries to Institute, Technology Cen 
ter, 35 W. 33rd St., Chicago 16, III 


Oct. 18-19. AMERICAN SOCIETY 0! 
MECHANICAL ENGINEERS and American 
Society of Lubrication Engineers. Joint 
lubrication conference, Lord Baltimore 
Hotel, Baltimore, Md. Direct inquiries 
to D. F. Wilcock, General Electric Co., 
General Engineering Laboratory, | Kiv 
er Rd., Schenectady, N. Y., or to the 
ASLE, 84 E. Randolph St., Chicago | 
Ill. 


Oct. 21-22. Ituinois INsTITUTE OF 
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y. Fifth annual National 
\ ttement Symposium, to be 
e Institute’s campus, Chicago, 
ore details from Institute 
hnology Center, 35 W. 33rd 


go 16. Il] 


0 23. AMERICAN SOCIETY FOR 

Controt. Eighth New Eng 
ference, Ten Eyck Hotel, Al- 
Y. For additional information 
Southern Connecticut Section, 


x 1681, Bridgeport 1, Conn. 


0 5-27. AMERICAN INSTITUTE OF 
sn ENGINEERS. Machine Tool 

Statler Hotel, Detroit. 

\ Direct inquiries to institute of- 


W. 46th St... New York 36. N. ¥ 


0 5-29. X-Ray DIFFRACTION 
held annually by Research & 
Instruments Div.. North Amer- 
lips Co.. Inc. to be conducted at 

Kickerbocker Hotel, Chicago, Ill. 

i ver power camera, X-ray Diffrac- 
and X-ray Spectrograph tech- 
Get details from company, 750 


S Fulton Ave., Mount Vernon, N. 

Nov. 1-5. AMERICAN SOCIETY FOR 
Meracs. Metal Show. International 
\ theatre, Chicago, Ill. Get more 


rom society headquarters, 730] 
I | Ave., Cleveland, Ohio. 


Nov. 1-5. AMERICAN WELDING SOCcI- 
National fall meeting, Sherman 
Chicago, Ill. Further details 

re available from society office, 33 W. 
th St.. New York 18. N. z. 


Nov. 2-3. INpuSTRIAL FURNACE MANt 
ACTURERS AssOcIATION. Sponsors of 
ons on practical industrial heating 
cidentally with National Metals 
Congress and Exposition, Chicago. Re- 
details from association office, 


112 5th St.. N.W., Washington 1, D. ¢ 


Nov. 3-4. INVESTMENT CAstTING INsTI- 
ute. National meeting, Congress Ho- 
tel, Chicago, Ill. For complete details 

tact institute headquarters, 27 E. 
Monroe St., Chicago 3, Il. 


Nov. 4-7. NaTtionaL Toor & Die Man- 
ACTURERS AssociATION. Annual con- 
tion, Biltmore Hotel, Dayton, Ohio. 
mplete information may be had from 
ociation headquarters, 907 Public 
Square Bldg.., Cleveland 13, Ohio. 


Nov. 15-17. AmerICAN STANDARDS 
OCIATION. Fifth national conference 
standards. Hotel Roosevelt, New 
k, N. Y. For more information, 
tact association headquarters, 70 E. 


St.. New York 17, N. Y. 


ptember 1954 





High Pressure 
HYDRAULIC 
CYLINDERS 


ee 


peli ] 


Patent Pending 


- 
4 
G 
4 


Cut downtime 
with “quick-change” 
rod packing cartridge 


2,000 P.S.I. @ ALL-STEEL CONSTRUCTION 
J. I. C, STANDARDS ® 11 TYPES OF MOUNTINGS 
COMPACT DESIGN @ 11 BORE SIZES—1'2" TO 8” 
OPTIONAL ROD SIZES ¢ UP-TO-DATE ENGINEERING 


The S-P “quick-change” packing cartridge 

is easily: removed for servicing seal or 

wiper. Cuts downtime. . .-speeds 
production. S-P Hydraulic Cylinders have every . 
peelore(-veeMme(-t-slepeM (clettttc-Mma(-je)d--1selotth a MB Lem ol atevest ered | 
cities. Prompt deliveries. Send for Catalog 104. The 
S-P Manufacturing Corp., 12415 Euclid Ave., Cleve- 
land 6, Ohio. 


)) THE S-P MFG. CORP. >. — Cleveland > 
A Bassett Company 


PRECISION PRODUCTS SINCE 1916 


AIR AND HYDRAULIC CYLINDERS @ POWER: CHUCKS @ ROTATING AIR CYLINDERS 
COLLET AND DRILL PRESS CHUCKS e AIR PISTONS, VALVES AND ACCESSORIES 





FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-141 141 
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Technical Shorts... 


A PPLICATIONS INVOLVING prolonged 


outdoor exposure may be che ked lor 
molded nvlon with the discovery of a 
new formulation of Zytel nylon resin 
which : resistant iltraviolet de 
gradation The 
mate | 

, Nylon for 
wa i | 
ee an al Outdoor Uses 
Dey the 1) 


Pont Co.. 
able 


in¢ 


1 


a oe Saat 


appears be readily me 
gloss. free 


dull spots. Its 


with good 


basic 


from sme 


id- 


ars 


properties 


seem comparable to the earlier general 


purpose Zytel 101 which has_ been 
widely utilized for gears, bearings and 
complex shapes. 

Manufacturers see a future for the 
substance in those areas when an end 


product 


involves outdoor exposure 


as 








Now—Lock Your Feed Rates 


to Protect Machines ... Reduce Costs 
with the CROSS Flow Control Lock! 


Only authorized personnel carry 
a key for the Cross Flow Control 
Lock! They set machine feed rate, 
then lock it. 

Easy to install. Just remove valve 
nameplate and adjusting lever, re- 
install over lock mounting plate. 
Available for Vickers 14” flow 
control valves and remote control 
panels, 


For full details, write Dept. A29. 


Established 1898 





@ Eliminates Tampering 


Stops Costly Shutdowns 


Prevents Tool Abuse and 
Breakage 


Protects Machines Against 
Overloads 


Reduces Maintenance Costs 


“CROSS. 


DETROIT 





142 


ce, | 
FOR FURTHER INFORMATION, USE READER SERVICE CAKD 


; INDICATE A-9-142 








agricultural machinery 


; Sport 
toys and electrical equipment 
tion, the weathering ability 
expected to add 
panding use of 
held. 

Appearance of the 
is jet black 


impetus t 
this mater 
automotive 


“outdo 


\ HAT IS CONSIDERED a p 


suitable light-weight 
steel in military weapons has 
veloped for the 
Armour 


replac e! 


Ordnance ( 
Research Foundation 
Institute of 


Te hnology. Ma- 


nois 


Titanium Allo 


terial fabricated 

is a_ light-weight For Weapor 
titanium alloy Manufac turing 
which, if used in 

manufacture of heavy weapo 
tanks, would greatly increas 


mobility. during the 
revealed that the 
um alloy is 40 percent lighter in we 
than high-strength steel. Further 
indicated that it is highly corros 
resistant and _ its 
favorably 


Studies made 
perimentation 


properties col 


with those of steel used 
such manufacture. 
Complete assurance that the titar 


alloy is the acceptable substitute fir 





tests indicate, requires 
further examination. However, the 
loy is believed by Ordnance to be 
potential substitute for 
ordnance 


considera 


steel in m il 
components. 


Statistics so far determine the prop: | 
erties to be up to 192 psi tensik 
strengths, which is approximate 
42.000 psi stronger than any comme: 
cial alloy of 


duced. 


titanium presently p 


a | 
ia LTANEOUS APPLICATION of ult: 


sonics and digital automation has bee 


incorporated in precision instrumer 


for the first time to create tools 
parts inspection on a production lit 
basis. This instr 
Automatic ment, develope 
Inspection by Sperry Pro 


ucts, Inc. deri’ 
its name, Sin 
from its soni 
spection measurement and control { 
tion. Primarily, the tool, which 
$300,000, was created to inspect jet e! 


for Production 


gine rotor forgings and other u 
ished engine parts. 
In operation, it beams ultraso! 


waves at a speed of 5,000,000 sour 
vibrations per second into the speci 
which is mounted on a rotating 
table water. 


immersed Sequen 
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automatic. The beams are 
by structural discontinuities, 
» be defects, are logged on a 
hart which becomes a record 
terpretation and filing. This 
of defects in advance of ma- 
fers obvious advantages eco- 


e of the work involves align- 

»art to a jigging plate on the 

setup table. It is then trans- 

the turntable of the scanning 

where it is immersed in water 

rank. Water serves as an ef- 

enductor of ultrasonic waves 

search unit and the part un- 

inspection. A series of scan 

then developed in carefully 

led sequence until the entire 

of the specimen has been pene- 

by the beams. The unwanted 

tinuities within the material re- 
hese beams as “echo” signals. 

Series of holes punched in a tape 

wt as a guide for the servo-motor 

vhieh controls motion of the scanning 

head—horizontal, vertical and angle 

ef inclination. Thus creating an origi- 

nal method of controlling sequence of 


ee ee 


ee ee ee 


the sean lines. 


j 

' a REASE IN EFFICIENCY and capacity 
boof.a portable hydraulically driven mill- 
ing machine has been the result of 
ingeniously devised work ways for units 
ised aboard carriers at Puget Sound 
Naval Shipyard. 
, Two 30-foot rails 

Miller 
of railroad iron 
were utilized as 
machine ways to 
straddle the cut to be made. Thus a 
}0-foot cut could be made during a 
single setup without moving the car- 
riage rails, and only three setups were 
required for the total 90 feet to be cut. 
Setup time was reduced about 40 per- 


cent 


Extensions 


—_— in the field of hydraulics 
and hydraulics machinery will be fur- 
thered as a consequence of the $6,000 
grant set up for that purpose at Illinois 
Institute of Tech- 
“yp fy by the Hydraulics 
riddings and 

Lewis Machine Study Set 
lool Co. One 

third of the grant will cover a fellow- 
ship, while the remainder will be used 
further research at the school. 

First recipient of the graduate re- 
search fellowship is Charles A. Sotich. 
Sotich received his mechanical en- 


eering degree from Illinois Tech last 
enn, 


September 1954 








for quick, sure answers to your 
carbide application problems... 





Designed by Adamas as another special service to users 
of metal working tools... CARB-A-GUIDE puts thousands of 
answers at your fingertips. Selects proper speed, carbide grade, 
tool angles and chipbreaker dimensions for your specific feed and 
depth of cut...on 63 different materials. Shows how to make 
necessary adjustments in speed, feed, and grade. Includes speed 
conversion, milling feed, horsepower computer slides. Send for 
your CARB-A-GUIDE today. It’s your assurance of maximum 


efficiency from the best in tungsten carbide—Adamas Carbide. 
SR SRR REET SRER TERETE RR eee 
ADAMAS CARBIDE CORPORATION 
DEPT. 1B KENILWORTH, NEW JERSEY 
it Please send Adamas Carb-A-Guides 








a ($1.00 each enclosed) to: 

g 

bf * 
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- COMPANY_____ 7 ‘ ne = 
= a ae CITY STATE 
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a ENCLOSED $_ S 
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a Men at Work ... 


Iwo executive promotions at ] 
Carpenter Steel Co. included oug 
R. Beggs who became assista to 
vice-president—production; anc Haro 
W. Miller, who was made ch 


Ar its recent meeting, stockholders \ new slate of corporate officers has 
of National Tool Co. elected two vice been announced by Chicago Molded 
presidents to the management staff Products Corp. Edward F. Bachner, 
Raymond D. Lindstrom, previously Sr. assumes the newly created post of 
factory manager, was made vice chairman of the board; Marcel F. 
president—manufacturing Joseph B. Bachner, formerly vice-president and 
Clough, who has been director of sales treasurer, is now president and treasur- 
since 1950. was elected vice-president er: and John J. Bachner is now ex- 
sales. Mr. Clough is a member of ecutive vice-president and general man- 
ASTE’s Cleveland chapter ger 














e MARVEL 2 


we wees _ —— ' beer oats 
sate An te te a te Ae Mite Mtn ten i et, nice eC la A ili TE IE NS j 





oe e but 
Experience Cannot be Copied 


More than a quarter-century ago MARVEL invented and 
basically patented the MARVEL High-Speed-Edge Hack 
Saw Blade—the UNBREAKABLE blade that increased 
back sawing efficiency many-fold. ’ 

Every MARVEL Hack Saw Blade ever sold has been of that 
basic welded high-speed-edge construction, with constant 
improvements from year to year, as EXPERIENCE aug- 
mented the ““know-how”’... 


MARVEL is not “‘tied”’ to any single source of steel supply, 
and has always used the best high speed steels that became 
available from time to time as metallurgy progressed. When- 
as-and-if finer steels are developed—and are proven com- 
mercially practical for welded-edge hack saw blades— 
MARVEL will use them, regardless of cost or source . . . 
There is only one genuine MARVEL High-Speed-Edge! All 
other “‘composite’’ or ‘‘welded-edge’’ hack saw blades are 
merely flattering attempts to imitate—without the “know- 
how" of MARVEL EXPERIENCE ... 


Insist upon genuine MARVEL High-Speed-Edge when buy 
ing hack saw blades—and be SAFE, for you can depend 
upon MARVEL. They have been “‘tested”’, “‘pre-tested’’, and 
“re-tested’’ by thousands of users for more than a quarter- 
century! 





ARMSTRONG-BLUM MFG. CO. - 6700 Bloomingdale Ave. - Chicago 39, U.S. A. 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-144 
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engineer. Mr. Beggs was fort ie 
rector of personnel, while Mr. ¥ 
was previously assistant genera! sype 
intendent. . 
Also announced by Carpenter St. 
was the appointment of Carl B. Pog 
to head the metallurgical and resea, 
departments. Dr. Post, who has be 
chief metallurgist of the compa: 
1951 is known for his extensiv 
with automotive and _ aircraf 


steels. 


The board of directors of Tomk 
Johnson Co. has elected Dorothy ™. 
Tracey president of the company 
succeed her father, A. R. Johns 
who died last spring. For a num\ 


— 


of years, Mrs. Tracey has served 





executive vice-president and gener 
manager of the organization. 


Wesson Co. has announced appo 
ment of Paul H. Miller, research « 
gineer, to its research and developmy 
staff. Mr. Miller, who was one of t! 
pioneers in carbide cutting tool apy 


cation, will assist in creation of tool 
and products for new metalworkin; 


applications, and will also conduct 1 
search into expanded applications 
carbide tooling. 


E. T. Walton, who has been chi 


metallurgist at Crucible Steel Co 


America’s Midland, Pa., Works, ha: 


been appointed to its central meta 
lurgical offices in Pittsburgh as meta 


lurgical engineer. J. D. Dickerson 


chief metallurgist at the Midlar 


Works has been named to assume M: 
Walton’s former duties. At the sam 


time, Charles W. Schott, who has be: 
associated with United States Stee 
Corp., was named plant metallurgist 
Midland. 


At the recent meeting of the All 
Casting Institute, C. K. Lockwood an 


Thomas Rutherford were elected | 


serve as president and vice-preside! 
respectively for the coming year. M 


Lockwood is vice-president of th 
Stainless Steel & Alloy Div., Shawin 
gan Chemicals Ltd., and Mr. Ruther 


ford is associated with The Midvale ‘ 


The Tool Engi: eet 
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x L. West has been T. 

elk president of Torit 

M turing Co. He joins 

iv r 15 vears with the Co. and 
Ai ic Control Co. where 

hi d first as treasurer 

ni the past eight years, 

as lent. 


gan Powdered Metal Products 
{ has announced the election 
of V. Leonard Hanna as a director as 
® easurer of that firm, replacing 
J Halm who retired 


from Colonial Broach 


cement 


{ revealed the appointment of 
Charles H. Crawford to the post of 
| unager. Mr. Crawford joins 
{ Broach after 34 vears’ with 
Mack Truck Co. where he was plant 
, ger of that firm’s New Brunswick. 
N. J. facility 


P. L. Coddington has been named 
Alloy Tube Div. 
Steel Co. He has been 
stant to the 


general manager of 
ot Uarpenter 
company president 
since August 1953, prior to which time 


was manager of sales at the same 


Cincinnati Shaper Co. has re 
vealed the appointment of Frank 
Pfefferle to fill the position of special 
projects manager. His new duties will 
ive special work primarily in the 

of new product development and 


irkel resear¢ h 


Carbide 
Sterling Inc. were re- 
M. L. Backstrom, 


ously chief engineer for the com- 


[hree promotions in the 
Div. of Firth 


tly announced. 


is now assistant sales manager. 
He is succeeded in his former post by 
W. E. Montgomery. John Gabrenas 
named to fill the position of as- 


nt chief engineer. 


William T. Cherry has been named 
position of manager of applica- 
engineering at Formsprag Co. He 
been associated with the firm’s 
iction, engineering and sales de- 
nents for the past five years. 


September 1954 


R. Gill is now president 
and a member of the board 
of both The General Suppl» 


G. S. Equip- 


ment Co. Also, vice-president 
of The Singleton Co., he is 
general manager and a direc- 
tor of all three companies. 


Cc. |. Bradford, 


dent and director of opera- 


vice-presi- 


tions of Rem-Cru Titanium, 
Inc., is now president of the 
company and a member of 
the board. He succeeds Wal- 
ter U. Reisinger who has an- 
nounced his retirement. 





William Irrgang is the newly 
president and gen- 
eral manager of The Lincoln 
Electric Co. 
various phases of plant op- 
eration, 


elected 
Familiar with 
engineering and 


management, he has been 
executive vice-president. 








For the 
Finest Circular 
Metal-Cutting 

Tools - 


SEE THESE 
CIRCLE R 
SPECIALISTS 


- ,. .But the best 
you can buy 
cost no more! 


BURBANK 


Production Machinery Sales, Inc. 


CHICAGO 
Donald Robertson & Co. 
CLEVELAND 
Production Tool Co. 
DALLAS 
Wood & Torian 
DAYTON 
J. R. Kuntz Company) 
DETROIT 
A. D. Spruce 
GREENVILLE 
T. M. Welborn Company 
INDIANAPOLIS 


Walter F. Greene & Associates 


KANSAS CITY 
B.C. MacDonald & Co. 


PROVIDENCE 5, RHODE ISLAND 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 


MONTREAL 
Humpbrey B. Walton 
NEW YORK CITY 
P. A. Brady, Inc. 
NEW YORK CITY 
J. V. Cremonin (Export) 
PHILADELPHIA 
General Tool Sales Co. 
PHOENIX 
DiEugenio Tool Center 
PITTSBURGH 
Ralph Esposito & Company 
PROVIDENCE 
Fred J. MeMillen 
ROCHESTER 
James O. Horne 
ST. LOUIS 
B. C. MacDonald & Co. 
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Another Cleveland Design 
to Speed Production! 





COMBINATION CLEVELAND REAMING 
AND TAPPING MACHINE 


OPERATION: Rough taper ream two parts at 
a time. Finish taper ream two parts at a time. 


PARTS: 
Union End 


Tap with taper pipe tap two parts at a time. Forgings. 
PRODUCTION: 
Parts Prod. at 
Size Per Cycle 100 % Efficiency 
1%”"-11% 2 316 per hour 
1%”-11% 2 256 per hour 
27-11% 2 200 per hour 


A vertical combination machine consisting of a heavy duty 
Cleveland 21” Power Index Table, mounted on an all welded 
and normalized steel base with columns on the rear of the 
table supporting two drill units, 
each with a two spindle head and 
Model F-2 two 
spindle heavy duty tapping unit. 


one Cleveland 


Mounted on the top plate, twelve 
hand operated locating and 
clamping fixtures, with inter- 


changeable jaw sets. 


Write today fer Catalog No. TE-94 





tapping machine co. 


A Subsidiery of AUTOMATIC STEEL PRODUCTS, INC. + CANTON 6, OHIO 
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August B. Kinzel has } 
director of research at Unio: 
and Carbon Corp. In his new 
Dr. Kinzel is responsible for 
tration and coordination of 
activities of all divisions of f 
pany. Widely known for his | : 
research, he currently is al 
man of the Naval Research 
Committee and chief consu! ay : 
metallurgy to Los Alamos Labvra ? 
and other units of the Atomi« | 
Commission. 

The Fellows Gear Shaper Ce 
vealed the appointment of Neal | 
Cobb as chief engineer for 
He had 


design. 


formerly been chief 


Peter J. Jensen is now mai 
manufacturing at Carboloy Dept 
General Electric Co. With exce; 
his service in the Army Ordnance (Cy 
Mr. Jensen has been manager of (, 
boloy’s Michigan 


1948. 


sales district 


Paul A. Pierce is now manage: 
operations for Continental Foundr 
Machine Co. Associated with the , 
pany since 1920, he most recently }y 





the position of manager of foundries 


New officers were recently elected 
the Illuminating Engineering So 
to take office October 1. They incl 
Duncan M. Jones of Curtis Light 
of Canada, Ltd., president; Marshal 
N. Waterman of Westinghouse Lar 
Div., vice-president; Kirk M. Reid 
General Electric Co., general secreta: 
George J. Taylor of Day Brite Lig 
ing, Inc. is treasurer; and R. F. Har. 
tenstein, Ohio 
president to serve the second year of 
two-year term. 


Edison Co., is vicé 


Eugene Parks is the new preside 
of Fonda Gage Sales Corp. accordi 
to recent announcement. Prior to joi! 
ing Fonda, Mr. Parks was associate 
with the Grotnes Machine Works, I: 


Organizational changes at the Nor | 
wood Works of Allis-Chalmers M({g 
Co. have involved Thomas C. Knud- 
sen, who has been made assistant to the | 
general manager in charge of the m 
chanical product development labora 
tory; Vernon B. Honsinger, who nov 
is assistant to the general manager 
charge of the electrical product de 
velopment laboratory; and Dwight H 
Lory, who became manager of the 
companys Texrope Drive Sectio1 
position formerly held by Mr. Knudser 
Mr. Honsinger was previously engi 
neer-in-charge, research laboratory 
while Mr. Lory has been assistan! 
manager of the section he now heads 
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iy rise in the demand for ma- 
1 equipment to replace and 
capital equip- 
ild be expected according to 

C Maddock, president of C.I.T 
Neal ’ ir. Maddock pointed to the 
se Machinery and Allied Prod- 


tute which shows current re- 


industry's 


t expenditures in industry are 
annually. His forecast is 
figure will increase to $15- 
“ite y 1960 and to $26.7-billion by 

His prognostication is based on 
t that about $60-billion worth of 


. on 





equipment in this country al- 
’ more than 10 years old now 
trend indicates that within two 
the figure will mount to $200 
s Maddock feels that the lag in 
ee ization is caused by failure to 
atly heli | erstand that income-producing ma- 
" can be purchased on terms 
permit it to pay for itself due to 
™ onsequent increased earning Ca- 
Si 
Lightin \ 
Marshal Official name of the Sales & Service 
se | Machinery Co., Inc. has been changed 
Reid Delaware Valley Machinery, Inc. 
creta [his change will not affect either per- 
fe Lig sonnel or machine tool lines repre- 
F. Har. sented, since the alteration is aimed 
Is \ mly at avoiding confusion with othe 
ear ol rganizations that bear similar names, 
pany officials stated. 
reé 
cord 


to join larger quarters 





tks, | 

When completed, the new building 
he N now under construction for Michigan 
rs Mfe Drill Head Co. will more than double 
Knud- that firm’s productive capacity. The 
at to th facilities housed will include the latest 
the me: | evelopments in equipment handling 
labora: | ichinery as well as accommodations 
tho 1 lor an expanded inspection program. 
age (he building, where operation is ex- 
uct dé pected to begin October 1, is adjacent 
ight H the Hoover Road area of Detroit. 
or U 
tio i ’ 
nudse! New and larger manufacturing fa- 
y eng ties have been acquired by Warner 
oralo . of Detroit Harvester Co. The new 
ssisian int, located at 14300 Tireman Ave.., 
heads troit 28, Mich. will permit an in- 
gineer 
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ield Notes... 


crease in production of hydraulic units 
of the company’s own design plus al- 
take on 
for aircraft and 


lowing Warner to additional 
subcontracting work 


ordnance plants 


Construction is under way on the 
new factory and general office building 
for Wilton Tool Mfg. Co. Inc. at 9525 


Irving Park Rd., Schiller Park, Ill 
The expansion program, which will cost 
approximately half a million dollars 


when completed, will be ready for 


production in January of 1955 


Fifth expansion in the past eight 
years has been completed by Blue M 
Electric Co. with the erection of a new 





Ask for a free demonstration 








or technical bulletin No. T-954 


ENGIS EQUIPMENT COMPANY, CHICAGO 5, ILL. 


431 SOUTH DEARBORN ST 
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modern plant in Blue Island, IIL, a time on production schedules. Since 


Chicago suburb. Unusual feature of practically all copper and brass ware- 
the facility is its electrical installation housemen in this country are members 
which permits testing and operation of of the association, this plan virtually 
more than 137 laboratory units s mul places the entire stock of every ware- 
taneously houseman in the country at the disposal 


of every other warehouseman. 


new ventures ; 
Industrial users of diamond dust 


ire offered a chemical service by Astra 


Copper and brass warehousemen Corp. of Cleveland. This company 
working through their trade association, agrees to take the waste material such 
have organinzed a free service which is as cloth strips, grinding wheel sludge, 
expected to ease many bottlenecks for cotton batten etc. containing diamond 
their customers. Effect will be a pool dust and processing it so that 60 to 95 
of information on hard-to-get items, percent of the diamond dust is re- 
thus if such an item exists anywhere in claimed. Including reclamation cost, 
the United States, a user should be the process is said to make a saving 
able to get it in little more than a week. of from 30 to 50 percent possible for 
This will indoubtedl|y work to cut lead the companies so served. 





In Defense or Peace 


ECLIPSE yoocial 
: 


,oo Oe THE BEST BUY 


Special Cutter forms 
ball seat in road build- 
ing machinery unit. 











Eclipse Radial 
Drive High Speed 
Steel Cutter bores 
5 diameters in 












steel! part. 


Redial Drive 
Tungsten Carbide 
Tipped Cutter 
bores gear pocket 
in oil pump 


Since 1913—through two wars and during the peace years—Eclipse has 
met the exacting and changing demands of industry for special purpose 
end cutting tools. What better test? What better recommendation? Our 
large modern plant can serve you, too. Send your problem to us, today! 


FLUATF 2DUTLRLIDEE Eh 


“fe. unde in” Te 
i? i i Sa ae 
FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-148 


Tungsten Carbide Tipped 
Cutter precision bores three 
diameters in aluminum 
gear case. 


Multi-diameter cut- 
ter with Tungsten 
Carbide Tipped in- 
serted blades for 
boring, counterbor- 
ing and chamfering. 
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Automation of manufactu 
ess is the concern of the ne 
ized Control Products Co., 
firm will design and manufa 
matic control systems for the « ¢] . 
ferrous, electrical, oil, che: 
other process industries. 

Wallace E. Powell, forme: 
trol systems engineer for 
Laughlin Steel Corp., is presid 
firm. 


Production is now unde: 
Rocky Mountain Metals, Inc. 
rado Springs, Colo., a subsi 
the International Powder Metallyy, 
Co. The plant was established 
growing demands for powde: 
parts while providing better and ; 
economical service to industry west 


the Mississippi. It is equipped y 
the most modern engineering, resea 
and production facilities and is gear 


to produce parts for military, in 
trial and consumer products 





Both flexibility and comprehensiy: 
ness are offered in the financing 
leasing plan outlined by Jones & La 
son Machine Co. for machine tool us 
who are anxious for new equipment ! 
hesitant over cost. The merchandisin 
programs, worked out by J & L y 
C.1L.T. Corp. industrial financing fi 
feature a true lease plan running | 
periods up to nine years, and an 
stallment financing plan with five-y. 
terms. There is also a leasing p 
which permits an option to buy. 


mergers 


Stockholders of Olin Industrie: 
Inc. and of Mathieson Chemical Cor 
have voted to approve merger of the 
two companies to form a new corpor: 
tion, Olin Mathieson Chemical Cor; 
After the merger, John M. Olin, pres 
dent of Olin fasdeilslen, will be chai 
man of the board of the new fim 
while Thomas S. Nichols, presiden! 
and chairman of Mathieson, will be 
come president. At present, plans for 
the new company do not indicate 
changes in basic operations. 


Vvv 


Machinery and equipment of Ame: 
ican Tool Works of Hartford, Inc. have 
been purchased by The Newton © 
According to the announcement of the 
purchase, the facilities will be moved 
from the Hartford location to the New 


The Tool Engineer 

















ehensiy: 
‘ing 
» & La 
oo] use 
ment | 
andis A 
Ly 
ng fh 
ning } 
1 an 
five Ve 


ng p 


lustries 
] Cort 
of the 
Corpora 
] Cory 
l, pres 
e chair 
w fin 
resident 
vill be 
ans for | 
ndicate | 














Self- 
clamping 










‘OW STANDARDIZED for 
\LING, REAMING, TAPPING 


| 
i 


9 sizes — 
5 combinations per size — for 
hole patterns 3"' through 15" dia. 


Standardization makes for quick de- 
livery and attractive price. Only a few 
minor parts need be made. Speed up 
machining operations. The operator 
merely feeds the parts— the Zagar 
Self-clamping Drill Jig does the rest. 
Zagar drill jigs are now “off the shelf”. 


. ¢ + 





te 


Zagar drill jigs can be used in con- 
junction with Zagar gearless multiple- 
spindle drill heads to ream, drill, and 
tap on standard drill presses and tap- 
ping machines. Or, Zagar can quickly 
supply the complete “package” unit. 


¢ + +. 
Write for New Bulletin “E-9”. 


ZAGAR TOOL, INC. 


24000 LAKELAND BLVD., CLEVELAND 23, O. 


IL GT 


INDUSTRY 
and SPECIAL MACHINERY 


. INDICATE A-9-149-1 
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ton plant in Manchester. Among forme 
othcers and management of American 
Tool Works joining Newton are John 
Sundkvist, founder, who will act as a 
consultant, Norman Nelson, who will 
remain as sales manager, and Edward 
Wild who will continue as superin 
tendent of the production department 


expansions 


Work has started on the million- 
dollar plant addition at Carboloy Dept. 
of General Electric Co. The unit, to be 
completed this fall, will accommodate 
new engineering and manufacturing 
equipment while allowing rearrange 
ment of other facilities to make still 
more vacated space available for ad 
vanced engineering activities 


An additional building which will 
be devoted entirely to new machinery 
and equipment for manufacturing 
grinding chips and compound has been 
acquired by the Roto-Finish Co. The 
extra unit is expected to increase pro- 
duction facilities and permit greater 
flexibility in handling and delivering 
of orders 


Robertshaw-Fulton Controls (Can- 
ada) Ltd. has acquired a modern man- 
ufacturing plant in the Toronto area 
and will start operations late this sum- 
mer. This company, which was formed 
last spring, will assemble and manu 
facture thermostatic controls for Cana- 
dian customers 


Branch office of Aluminum Ltd. 
Sales, Inc., U. S. distributor for Alumi- 
num Co. of Canada has been opened 
to meet demand by Michigan inde- 
pendent fabricators for Canadian alum- 
inum. The office is located in the Curtis 
Bldg., 2842 W. Grand Blvd., Detroit. 
Mich. 


The Eaton Screw Products Co. 
plant in. Eaton, Ohio, recently com- 
pleted by The Parker Appliance Co. is 
now in full operation. The plant has 
more than tripled the company’s manu- 
facturing space. 


Two plants which will serve as major 
facilities for its Chemical Specialties 
Div. have been started by Pennsylva- 
nia Salt Mfg. Co. The facilities, lo- 
cated in Delaware, Ohio, and Chicago 








NATIONALLY USED AS STANDARDS 


DEPENDABILITY 
SERVICE 
HIGHEST QUALITY 





Just select the Assembly or Com- 
ponent that fits your need (there's a 
size and type to fit the most rigid 
requirements) . . . trace inte your 
design. . . REMEMBER, MORTON'S 
products can be modified to suit your 
application. Immediate delivery. 


mORTON 
MACHINE WORKS 


2421 WOLCOTT ST. + DETROIT 20, MICH 
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Pantography 
Brings Creative 


Production to Your Plant 


What’s your problem in machining? Depend on Gorton Panto- 
graphy to help you create a new production method if your prob- 


lem falls into any of these cate 


OPER 
Inside profiling 
Outside profiling 
Routing 
Die sinking 
Mold cutting 


MATERIALS 
Ferrous metals 
Non-ferrous metals 
Plastics 


SHAPES 
Flat 
Uniformly curved 
Cylindrical 
Square 
Spherical 
Irregular 


gories: 


ATIONS 


Counterboring 
Chamfering 
Grooving 
Graduating 
Engraving 


Gorton Pantography works in two or 
three dimensions, in all directions on a 
horizontal plane, and vertically. It uses 
enlarged masters, templates or patterns 
— easily and inexpensively made. Nor- 
mal operation takes advantage of the 
reduction ratio principle for increased 
accuracy in the work piece — an exclu- 
sive pantograph benefit. 


Whether a dozen or a thousand pieces, each is identical in 


shape and tolerances to the first 


Operation during cutting 


cycle is manual or automatic, and work piece size varies from 


the diameter of a dime to areas as 


large as ten feet. 


Clip the coupon for your copies of the Gorton catalog and the 


helpful booklet, “Pantography.” 


GEORGE 


GORTON 


MACHINE CO. 





2609 Racine St., Racine, Wis., U.S.A. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Please send at once complete information about 
the Gorton line contained in Bulletin 1655- 2609 
-_-- 


Firm 
Name 
Title 
Address 
City, State 
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Lil., 


blending, 


Heights, will 
regional packaging 
housing and distribution cente 
struction of both units is expect 


completed this year. 


serve as 


: 

€ 

new divisions . 

‘ 

1 

Recent establishment of an ; 

Products Div. has been annour ] 

The Denison Engineering Co. 1 , 
division will sell, service and 


sale to both 
and commercial aircraft indust: 


facture items for 


win L. Shaw. who has broad 
ence in aircraft component d: 
ment with Denison, has been 


head of the division. 
Vv 


Solar Steel Corp. has established 
new steel department at its steel wa 
Union, N. J. to supply 
sales area with hot rolled plates, st: 
tural shapes, 


house at 





bars and bar shapes 
Harry Horstmann, former 
dent of Albot Steel Co. and 
years of steel experience, has join 


vice-] 


with 4 
Solar to manage the new department 
Vvv 


Formation of a new application « 
gineering division within its engines 
ing department has been revealed 
Morse Chain Co. to meet applicati 
engineering requirements of its line 


of overload protection devices, Cal 


clutches and couplings. Ralph | 
Cherry, former executive engineer 


the Morse Detroit plant will head the 
Earle E. Wesselhofi 
previously assistant chief engineer 

special assignment, has been made as 
sistant chief engineer in charge of d 


div ision, W hile 


velopment, production engineering and 
the Detroit engineering laboratories 


\ V 


Formation of a chemical and metal 
lurgical within the 
Electric Co. been 
Robert Paxton, vice-pres 
dent. The new division, which includes 
the former Chemical Div. and the Car 
boloy Dept, is made up of five operat 
Carboloy, Plastics 
Chemical Materia! 
and Laminated and Insulating Prod 
Robert L. Gibson is its general 
manager. 


division General 


has announced by 


executive 


ing departments: 
Silicon Products, 


ucts. 


; 


Vv WV 


Two new engineering department's 
have been established at American 
Machine & Foundry Co. Known as tlie 
advanced development engineering and 
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product engineering de- 
tney replace the former en- 
lepartment located at the 
Buffalo plant. Robert L. 
formerly chief engineer at 
plant has been named chief 

§ the advanced engineering 
t. while Herbert E. Oles, who 
manager of product engi- 

f the old engineering depart- 
now chief engineer of the 
depart- 


product engineering 


research 


rool Steel Research Div. has 
med by Crucible Steel Co. of 
a within its sales department. 


lt be headed by M. E. Cummings 
" esigned his duties as assistant 
esident of operation to take over 

the directorship of the new activity. 
se of the division is to assist 

sers of tool steels in proper selection 
indling of various types; to pro- 
levelopment of improved or new 

s; and to increase performance 
meet new applications as they 


Establishment of a special research- 

sultant group within its industrial 
division has been announced by Perma- 
tex Co., Inc. The move was carried out 

order to expedite handling an en- 
arged volume of joint research pro- 
grams aimed at development and test 
f sealing compounds. This consulting 
esearch group is to be headed by 
Wallace M. Langton and A. J. Bevalac. 


Vvv 


A long range program in the elec- 
tronic and guided weapons field has 
een Inaugurated by the Winder Air- 
raft Corp. The firm stated that con- 
tracts now in production and in prepa- 
ration carry through most of 1955. It 
has current manufacturing contracts 
with the U.S. Air Force and the U.S. 
irmy for specialized electronic products 
as well as supply contracts with both 
service branches. 


Construction is under way on a 
w research center for Jones & 
iughlin Steel Corp. The laboratory. 

h is scheduled for completion by 
1-1955, is located on Baldwin Hill. 
erlooking J&L’s Pittsburgh Works. 


Costing initially more than $114-mil- 
n, the unit will consist of several 
“pa 
ldings, and house a research staff of 
ut 100 persons. 

u 
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Tuttle & Bailey reports: 






Operator re- 
moving completed 
ceiling diffuser 
ring from Farquhar 
Hydraulic Press at 
Tuttle & Bailey, 
Inc., New Britain, 
Conn, 


FARQUHAR HYDRAULIC PRESS 
Makes New Product Possible 


Tuttle & Bailey, Inc., New Britain, 
Conn., produces heating convectors, 
ceiling diffusers, grilles, registers, etc., 
as well as several defense products for 
the United States. When production 
of the ceiling diffusers was first planned, 
the company found they could not be 
manufactured with existing equipment 
at their plant. 

Tuttle & Bailey then consulted with 
various hydraulic press companies, 
searching for a design to meet their 
requirements. Finally, the A. B. Far- 
quhar Company came up with the 
best design—and at the lowest cost 

a 450-ton press with pressing ram 
speed of 0 to 45 in./min., approach 
and return speed of 390 in./min., and 
an operating hydraulic pressure of 
2650 lbs. / sq. in. 

The company is very pleased with 
Farquhar’s low maintenance cost, too. 
The press was installed in Aug. 1950, 


and has required no maintenance other 
than occasional gasket replacement. 


Farquhar Presses Cut Your Costs 


The above installation is just one more 
example of Farquhar performance in 
heavy production! Farquhar Presses 
are built-for-the-job . . . assure faster 
production due to rapid advance and 
return of the ram .. . greater accuracy 
because of extra-long guides on the 
moving platen . . . easy, smooth opera- 
tion with finger-tip controls . . . longer 
life due to positive control of speed 
and pressure on the die .. . long, 
dependable service with minimum 
maintenance cost! 

For our free catalog showing Farqu- 
har Hydraulic Presses in all sizes and 
capacities for all types of industry, 
write to: THE OLIveER CORPORATION, 
A. B. FarRQUHAR Div., Hydraulic Press 
Dept., 1519 Duke St., York, Pa. 





THE OLIVER CORPORATION + A.B. FARQUHAR DIVISION 
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Au MANUFACTURING OPERATIONS re 


quire periodic changes to eliminate 
sporadic trouble spots or to permit en 
vineering changes in material, toler 
ances, or heat treatment. If the entire 
line is re-evaluated from receiving to 
shipping, major savings in manufactur 
ing cost are often realized 

For example, a process analysis in 
one plant showed that a hand-chipping 
operation requiring several minutes was 
holding up the line. It was found that 
an additional tool applied during a 
previous automat turning operation 
could produce an undercut that would 
eliminate the manually paced opera 
tion. Since the undercut was placed on 
a locating surface that was machined 
off anyway, the change was acceptable 
to engineering. The saving amounted 
to $50,000 per vear 

Such a study is best carried out in 
two stages: (a) An investigation of the 
records, and (b) a check en the pro 
duction floor of actual methods and 


facilities being used 


How to Make a Study 


First, the operations sheet should be 
checked and a flow chart of the se- 
quence of operations prepared to see 
if operations can be combined, re 
shuffled, or eliminated. Next, a check 
must be made of the tool setups and 
tool prints to gain a complete under- 
standing of present part manufacture 
When available, tool-life records should 
be looked into to find spots where un- 
due tool wear or tool breakages occur. 


should be 


causes, fre- 


The inspection records 
checked to find 
quency, and amounts of rejection and 


rework. The part print should be gone 


major 


over in detail and engineering changes 
studied to see if recommendations can 
be made concerning material specifica- 


Process Revision 


Cuts 
Manufacturing Costs 


by Walter H. Friedlander 


Partner 


Metcut Research Associates 


tions, tolerances and surface finish re 
quirements \ recommendation — to 
change the material, for instance, might 
call for the substitution of a_ tree- 
machining steel. Possible changes in 
tolerances and finish requirements may 
ease manufacturing problems and re- 
duce the number of rejects. In addi- 
tion, the standards must be evaluated 
to check job procedure. Finally, plant 
layout must be studied and equipment 
maintenance records must be obtained. 
[he latter will influence decisions re- 
garding possible machine replacement 
and recommendations concerning pre- 
ventive maintenance. 

Next, the study concerns itself with 
an investigation of facilities and actual 
methods on the production floor. Here, 
layout must be checked again for ac- 
cessibility, aisle space, and parts-in- 
process handling and storage facilities. 
Then, the equipment must be gone over 
to obtain an idea of the accuracy that 
can be obtained with machines and 
man-machine combinations. 

Next, a check must be made to see 
if the operations sheets are up to date 
and being followed, and if each job is 
done as set up in the standard. Also, 
tool supply and tool grinds should be 


investigated, and production gages and 


Cincinnati, O. 


inspection methods must be correlated 
with those of the inspection department 
so that maximum uniformity can be at 
tained. At times, the inspection meth 
ods employed by the production and 
inspection departments may vary to 
such an extent as to cause larg 
amounts of rejection. 

Durinng this time, interviews should 
be held with all of the personnel af 
fected to bring out difficulties and to 
obtain their possible | im 
provements. When all of the data have 
been collected, an analysis must be 


ideas on 


made. Then a report, complete with 
cost estimates, should be prepared and 
presented to the general manager for 
review. 

The task of translating recommenda- 
tions into effective improvements re 
quires the cooperation of all the de 
partments affected. This is best done 
by giving the report to a committee 
consisting of representatives of each of 
these departments. Each representative 
can act as liaison engineer to his pat 
ticular group. If, for instance, it has 
been recommended to loosen the toler 
ance to a certain dimension, the engi 
neering representative can expedite the 
engineering change request. Similarly 
if critical cutting-tool shortages have 






































Fig. 1. Shaft forged of SAE 8640 exemplifies the need for periodic process review. 
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te ical digests 


ered, the tool-control repre- 
can investigate inventory 
and expedite the tools through 
ling room. 

e shaft shown in Fig. 1, 


first was designed, it was the 


when 


of a series of three components 
from an 
The company obso- 


were manufactured 
forging. 

® first two shafts; nevertheless, 

ntinued to make this one from 

forging. 

original hardness 


for Rockwell C 


ering finally 


specification 
34-40 all over. 
reconsidered the 


id came up with a_ hardness 


the thread end only. 


forging was to be 


Otherwise the 

left as normalized 

Analysis of the process disclosed a 

number of possible simplifications evi- 

dent from comparison of sequence of 

operations, shown in Figs. 2 and 3 
Flow charts can now be 


evaluate the savings 


used to 
These, showing 
the original and revised sequences of 
operations, indicate that six operations 
been eliminated. 


have namely, the 


thread 
cleaning and two inspection operations. 
Furthermore, an OD grinder, a drill 


grinding, reaming. milling. 


press, and two thread millers have been 
replaced by one turret lathe. This is 


one of the two machines previously 
used for turning the small OD. It must 


be remembered that the forging change 




















ation of Rockwell C 26-32 on has reduced turning time appreciably 
Fig. 2. Original sequence of operations performed on part shown in Fig. 1. 
Opera 
ft n 
No Operation Name Machine Department 
Receive material Receiving 
Inspect 
5 Normalize Heat-treat 
2 inspect 
25 Chuck on small OD, R G F turn large Turret lathe (1 General shop 
OD, and face end 
3( Chuck on large OD, R turn, face end Turret lathe (2 General shop 
and shoulder, neck, drill, counter 
bore, chamfer, countersink 
35 Inspect 
40 Mill side Hor. milling mach General shop 
45 Mill slot Hor. milling mach General shop 
50 Drill 1%4-in. hole Upright drill press General shop 
55 Inspect 
60 Induction-harden thread end Induction-hardening Heat-treat 
65 Electrolytic clean Heat-treat 
7¢ Inspect 
75 Grind small diameter OD grinder General shap 
80 Inspect 
85 Ream bore Upright drill press Gear department 
90 Mill thread Thread miller (2 Gear department 
95 Inspect 
100 Final inspect 
105 Slush 
110 Stores Finish stores 
Fig. 3. Sequence of operations performed on shaft after re-evaluation of process. 
Opera- 
tion 
No. Operation Name Machine Department 
5 Receive material Receiving 
10 Inspect 
15 Normalize and harden R 26-32 Heat-treat 
20 Inspect 
25 Chuck on small OD, R G F turn large Turret lathe (1 General shop 
OD, and face end 
30 Chuck on large OD. R turn, face end Turret lathe (1 General shap 
and shoulder, drill, and chamfer 
35 Inspect 
40 Mill side Hor. milling mach General shop 
45 Mill slot Hor. milling mach General shop 
50 Drill %-in. hole Upright drill press General shop 
55 Inspect 
60 Chuck on large OD, finish turn, Turret lathe (1) General shop 
counterbore, countersink, and tap 
65 Inspect 
70 Final inspect 
75 Slush 
80 Stores 


Finish stores 


‘THIS 


in your power 
screwdrivers 


— SPEEDS WORK 
|= CUTS COSTS 





MAGNA FINDER 


patent pending) 


instantly 


... picks up the screw... 
positions it...so that with one- 
hand operation the bit automatic- 
ally enters the slot and drives it 
home..Alnico magnet has ten times 
the “pull” and holds screw firmly 
without tilting or shifting. 


Interchangeable with regular power 
Screwdriver finders. Available for 
all makes of power drivers 
and all sizes of screws. F 
Thousands in use. 


Magna Bit Holders*, Magna- 
Tip Hand Screw Drivers* and 
Magna-Tip Hex Drivers also 
employ the revolutionary, cost- 
saving Magna principle. 
*U.S. Patent No. 2,550,775. 








Write for Folder 95E, Information and Prices 


MAGNA DRIVER CORP. 


779 Washington $t Buffalo 3,N_Y 
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Whv Industrial Pollution 
Control? 
By Roy F. Weston 


Sanitary Engineer 
The Atlantic Refining Co. 
Philadelphia, Pa. 
To date, industry has spent a billion 
dollars or more for water pollution 
ibatement facilities. It is estimated that 
t to 5 billion dollars additional will 
have to be spent in the next 10 years. 
Because little information is available 
relative to the solution of any specific 
problem, research is essential to supply 
t¢ isible 


It is obvious that as our population 


ind economical solutions. 


grows and industry expands, there will 
be increasing competition for water of 
good quality. Current and estimated 


future requirements for water supply 
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are shown in JTable 1. The d 
that industry itself will be 
competitor for clean water. 
mand for more waters of re¢ 
quality is also increasing. It 
expected that the use of nat 
ters for recreation will increa 
rate equal to if not greater 
rate of population growth. 
While the demand for clean 
increasing, the amount of pollu 
ing discharged is also increasing 
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Without sewoge treatment am 
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Fig. 1. Comparison of urban popula. 
tion growth with sewage treatment. 
projected to 1975. 


Pollution loading is increasing at a 
accelerating rate. The current rate o! 
construction of sewage treatment plants 
is not much more than that required 
to keep up with our increase in popu 
lation. 

If it is assumed that industrial poll 
tion is proportional to industrial pr 
duction, it can be seen, Fig. 2. that 
pollution has roughly doubled in the 
past 25 years (neglecting treatment 
It can double again in the next 25 
years. 

Because municipalities and industries 
have abused their privilege of using 
natural waters for the disposal of their 
wastes and have interfered, unduly, wit! 
other legitimate water uses, the people 
have demanded the passage of laws 
establishing regulatory agencies and 
authorizing the promulgation of contro! 
rules and regulations. 

The American people have spent the 
equivalent of $5,300,000,000 to pro 
vide treatment facilities for reduc 
pollution by municipal sewage. Unfor 
tunately, specific information on the 
vestment of industry in pollution ec: 
trol is unavailable. It is known that 
least 2600 industrial establishment 
have already provided waste treatmen! 
Those manicipalities and industr 
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ve already abated pollution or 
in the process of doing so will 
their competitive positions and 
vestments by insistence that cur- 
llutors meet the problem. 
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Fig. 2. Growth of industrial production 
in United States, projected to 1975. 


[he technical problems of indus- 

i! pollution control include the fields 

chemistry, biology, physics, and the 
various engineering arts and sciences. 

The need for continued expenditure 
of large sums for the abatement of pol- 
lution and the apparent need for the 
tightening of restrictions in the future, 
ndicate the need of considerable funda- 
mental research work. 

Some of the general problems asso- 
iated with pollution control that are 
n particular need of additional research 


ire 


Development of general and specific 
sampling and gaging techniques and 
equipment and of methods for evalu- 
ating sampling and gaging data. 
Improvement of analytical methods 
for chemical and biochemical oxygen 
demand, oil, phenolic type compounds, 
taste, toxicity to aquatic life, etc. 

3. The development of special methods 
for reducing pollution by preventive 
measures. 

1. The development of high capacity 
biological treatment processes and 
more efficient aeration equipment. 

». The investigation of various methods 

for concentrating, dewatering and 

disposing of sludges. 

The development of procedures for 

the practical and equitable adminis- 

tration of pollution control. 


The solution to these and related 
roblems can be most economically 
chieved using the principles of indus- 
ial research. 


rom a paper given at the 1954 meeting of the 
American Institute of Chemical Engineers. 
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Table 1—Water Use in the United States—1950 and 1975 





Estimated With- Estimated Need 




















drawal 1950 ae 1975 a 
Use Billion Percent of Billion Percent of 
Gals. Total Gals. Total 
per Day per Day 
Municipal G Rural 17 9 25 7 
Direct Industrial 80 43 215 62 
Irrigation 88 48 110 31 
Total 185 100 350 100 
Source of Data Resources for Freedom”’ 
v v v 




















Model 1% V 


Pay 


Available in 
2 Table Sizes 
& 

9” x 36”—22” 
longitudinal 
travel 
a 
9” x 42” —28” 
longitudinal 

travel 


Milling Head 


Moderate-Price Precision Milling Machine Offers 
22” FROM TABLE TOP TO SPINDLE PLUS 
DOVETAIL WAYS FOR RIGIDITY 


All the weight—all the stability you need 
in a medium-size, medium-price Preci- 
sion — Machine. That's what the 
Fray Model 1% V gives you in good 
measure. Designed to take full advantage 
of high speed steel cutters, the Fray 
Moder 1% V also provides the rigidity 
and speeds necessary for use with carbide 
cutters. 


FRAY HEAVY DUTY 
RAM ASSEMBLY 


Available with 12%” Standard Ram Travel 
or 20%” Optional Ram Travel, Extremely 
heavy construction, sustained accuracy. 
Has rack and pinion for positioning, with 
locking mechanism that assures positive 
clamping. Built-in worm adapter on ram 
positions head at desired angle. 









The Fray Type 4 Precision Milling Head is 
equipped with % h.p. motor, providing a standard 
| speed range of 450-6400 r.p.m.—6 speeds. Optional 
| with Back Gear Unit (extra cost): 150-6400 r 


p.m.—8 
e | speeds. Optional with Back Gear Unit and speed 
motor (extra cost): 75-6400 r.p.m.—16 speeds. 


Also available: 1 h.p. and 1'/, h.p. motors. 


Write for Circular No. 7 
for complete details. 
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EXTENDED 
ENGINEERING 
SERVICE 





@ Action.. 
department! More Speed 
racy... lower Costs... Vital factor 


Be lacleiaels Pte hcelalsele|: 


More Action... inyo 


oLamial et Ola es felelalel-te. 


a tekt-temailelalthielaitiaiale mielaliiil-s: iv 


tory... Let our trained engineers analyze your 


problem 


‘anit tellate mel, 


<<err 


Greater Accu 








lel hy 


f 
ells 
{ 


r 





SCREWDRIVER 








POWER 


BARREL 
FEEDER 
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GIVE US THE DETAILS... SEND SAMPLE ASSEMBLY. ASSEMBLING MACHINE 


DETROIT POWER SCREWDRIVER CO. 





2799-A W. FORT ST. 
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Advantages of Inert-( 4s 
Spot Welding 
by C. A. McClean 


Air Reduction Sales Co. 


Inert-gas-shielded tungsten-ar« 


welding fabricati 


light gage steels with a method o 


provides the 


ducing much the same type of jo 
that obtained with instant spot we 
without the need for a back-up as 
of the welding tool and without fo 
pressure. The ability to work fro: 
side only broadens the scope of 
welding as a fabrication method 


This 


investigation 


covers inert vas 
shielded tungsten-arc spot weldin 


materials as thin as 0.025 inch wit! 


back-up or special jigging. It ec 
the joining of tubular as well as 
sections and joining of dissin 

metals. The process is also coansidere: 


as a secondary tool for tack welding 


prior to subsequent joining by other 
welding methods. Its use in this ca 


pacity can eliminate jigging or reduc: 
it to a minimum. 

This paper covers methods of dete: 
procedures and of 


mining welding 


evaluating joint design and _ strengt! 
The data are compared with corr 


sponding resistance spot welding data 
Practical job applications are included 
From a paper presented at the second anr 


welding show and 1954 meeting of the Ar 
ican Welding Society 


v v v 


Production Engineering 
Education Trends 


by Prof. 0. W. Boston 
Chmn., Dept. of Production Engr. 
University of Michigan 


At every one of the impressively fre 
quent meetings sponsored by the Armed 
industry, there is con 
demand for more effective and 


economical production. This nation is 


Services and 
stant 


more the “arsenal of democracy” than 
when the phrase was coined, through 
no fault or choice of our own, and this 
admits of no delay in the attainment ot 
the utmost possible perfection in manu 
facturing methods. The standard 

living, the world over, is a most sens 
tive index of that same perfection 

performance on the part of the produc: 
tion engineer. This implies the stead) 
technological improvement which helps 
labor to produce more in shorter hours 
and at higher wages. as well as benefit 
to the consumer, in more abundant an‘ 
perfect products, and at lower cost. I 
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growing understanding and 
of this point of view, aca 


jucation has been neglected. 
ep uyuction Engineering Course 


indergraduate curriculum for 
juction engineering option may 
ed into three parts: 

1 consists of the fundamental 
paratory Courses, requiring sub- 
ly two years or tour semesters. 


) 


2 is devoted entirely to tech- 
surses for some 50 credit hours 
d of all students. These include 
fundamental engineering sub- 
including differential equations. 
courses cover basic processes for 
eduction of metal parts including 
plastic working and machining. 
idditional hours are devoted to 
of materials and 12 hours to the 
of the product and equipment. 
Further courses cover business admin- 
tion, principles of organization, eco- 

es and statistical methods. 

} consists of options which en- 
the student to concentrate on the 
yrs of production which interest him 

[he student may use free electives 
nontec hnie al courses OF professional 
rses for further concentration. 


Wide Range of Opportunity 


his course, chiefly scientific in con- 
nt, 1s designed to provide our tre- 
rendous manufacturing industry with 
en familiar with materials, tools, 
wesses, and machines. With a short 
training period in the smaller com- 
nies, these men will be of immediate 
ilue. The very large companies have 
or 2 year training periods to accom- 
odate the large group of students em- 
ployed each year from a number of 
schools with widely different types of 
courses. Some large companies report 
that the specialization in engineering is 
no particular value to them, and 
that students with liberal arts degrees 
ire as satisfactory as those technically 
rained. They, of course, have a great 
variety of positions in which to place 
trainees. Statistics show that the 
najority of the technical graduates go 
vith the smaller companies. 
Design for production, processing of 
irts, selection and design of ma- 
hines and cost estimating are promis- 


g fields, with supervision and man- 


zement as likely goals. The welding, 
indry, stamping, forging and plastic 
dustries, and the tool and die shops, 
irts-manufacturing shops and _ those 
iking instruments for measuring and 
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"WHERE can IJ get 
ALL types of PLASTICS for TOOLING?” 





TOOLPLASTIK non-shrinking phenolic casting resin 
Sor producing tools and models quickly and economically. 
DYFORM reduces cost, weight and lead time 
in production of high impact tooling. 
L-900 series non-shrinking EPOXY resins. 
50% cost savings on laminate jigs and fixtures. 
L-930 NON-SHRINK surface casting epoxy resin (metallic) 
for facing metal tools—form blocks—core boxes, etc. 
CORFOAM~—a foam material for tool core and model 
structures and high heat applications. 

For further information contact... 


Rezolin, Inc. 


5736 West 96th Street, Los Angeles 45, California 
Tr EeErtleaewtefpre e. @®PaaeslGses ? * BED Yo Rr XK 
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The parts are all made and on their way. Now | can ge on my vaca- 
tion thanks to you Pete and your favorite Columbia ATMODIE. 


COLUMBIA TOOL STEEL COMPANY « CHICAGO HEIGHTS, ILL. 


Producers of fine tool steels — All types immediately 
available through Sales Offices, Warehouses and 
Representatives in Principal Cities. 
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CUTTE 


COSTS 


Thanks to inflexibly high Pratt & Whitney standards of 


FOR LOWER 





product design, materials, manufacturing, heat treating, 
surface finishing, quality control and inspection, P&W 
Milling Cutters work more productive hours per day 
and spend less time in the grinding room. You bene- 
fit from lower costs due to longer tool life and more and 
better work, with dependable accuracy. Order your 
standard or special requirements direct from the 
Pratt & Whitney Branch nearest you as listed below. 


? 


CUTTING TOOLS *® GAGES 


Pratt « Wuitney 
b ad DIVISION NILES-BEMENT-POND COMPANY 
WEST HARTFORD 1, CONNECTICUT, U.S. A. 









MACHINE TOOLS 
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inspection, offer a limitless fie]  {p, 
scientists and production engine 

Three decades now, many ters 
from former students and repre 
tives of industry have testified t 
continuance and expansion of our pro 
duction courses. The present Indu 
Engineering course, as outlined, | 
been in effect only 21% years but has 
an enrollment of about 10 percent that 
of the engineering college as a whole 
Increasingly greater numbers are goin 
on with their master’s, professiona! or 
doctor’s degrees. Scholarships are be 
ing provided by technical societies, jn 
dustries and individuals. Production 
engineering is beginning to receive 
well-earned recognition. 


From a paper (54-SA-8) presented at the 1954 
semiannual meeting of the ASME 
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Use of Powdered 


Metal Electrodes 


By J. E. Hinkel 
The Lincoln Electric Co. 

Both the users of welding and the 
manufacturers of welding equipment 
have reached a point in their knowledge 
of the arc-welding process where it is 
now practical and economical to use 
electrodes for manual are welding that 
have powdered metal in their coatings. 
This is a milestone in the history of 
welding comparable to that marked by 
the step from bare to coated electrodes 
and the development of electrodes for 
a-c welding. With a-c welding current 
and powdered metal electrodes, there 
is a combination that makes for the 
fastest manual welding known. 

These electrodes have outstanding 
advantages in speed of welding, smooth 
appearance, freedom from gouging and 
undercutting, excellent wash-in, easy 
slag removal and ease of operation. At 
present they are limited to downhand 
or nearly flat operation, although de- 
velopments indicate that powdered 
metal coatings may be applied to out- 
of-position electrodes. With the avail- 
ability of modern handling equipment, 
however, most welding can today be po- 
sitioned for welding downhand. It is 
of less importance to have a completely 
versatile electrode. 

The electrodes have had some 
astounding results in production weld- 
ing applications. They have been en- 
thusiastically accepted by both operat- 
ing personnel and management. They 
are destined to replace conventiona! 
electrodes in many applications. 


From a paper presented at the 1954 spring 
meeting of American Welding Society. 
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ult ng I ngineer 


Stendardization of Lathe Swing 
and Tools 


uut 70 percent of German lathe 


facturers have supplied data on 
lathes in a survey of results of 
pts at standardizing the swing in 


on to the 


tool size. 


MANY SIZES 
re) J oe 












a 


4 


C. H. 


Stau 


summarizes the survey in the June 


of Werkstatt und Betrieb 


indi- 


s that standardization in lathe de- 


is far short of its goal. 





oo 


Sa 


In 1944 a tentative standard was 
prepared covering 16 swing values be- 
veen about 11 inches up to 64 inches. 


Increments 


were 


established at 


inter- 


vals of (10)1/2° which is equal to a 


cI 


ease 


factor of 


in 


1.125 or an 1l-percent in- 


the 


swing 


dimension. 


The 


iuthor suggests adding some smaller 
ind larger lathes to cover all possible 
Cases. 
Comparing the 1944 standard with 
the actual number of swings being 
built he finds that only 24 percent of 
all swings correspond to a standard, 
while 38 percent of the standard swings 
are unused. Similar discoveries were 
when comparing the standard 
shank size with those that can be used 
on these lathes. The author found that, 
in his opinion, too many shank sizes 
ire used, requiring unnecessary storage 


made 


saved 


room, 


investment etc., 


which could be 


by 


standardization. 


He 


He also 


con- 


cludes that 40 percent of the shank 
sizes are superfluous. 


advo- 


cates dropping square shanks because 
they are weaker than _ rectangular 
shanks of the same cross sectional area. 
In this way, further savings could be 
realized. Standardization of the swing 





size 


m 


size, 


would have relatively little effect 
the standardization of the shank 
His conclusions are incomplete 


because lathes manufactured in other 
ountries than Germany have been ig- 
red in this analysis. 


Spot Welding 


W. Frank, describes in the same is- 
sue of Werkstatt und Betrieb the de- 
lopment of spot welding processes, 
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FOR INCREASED 
PRODUCTION 


Our job is to improve the efficiency of your 


metal-cutting operations. Pratt & Whitney makes 


the standard or special milling cutters you ; 


need. 


you to solve your milling problems. 


let P&W cutter engineering service help 


Contact the 


P&W Branch Office nearest you, see list below. 
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Supe! Tool has 
offer the most complete star 
of carbide 
reamers in the industry—all 
of sizes stocke 


alwavs been 
tipped and soli 


complete range 


Convenience 
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SUPER CARBIDE REA 


- Find These > 
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MERS 





Expansion Type 


proud to 
dard line f 
1 carbide 
types and 


~- 


RH & LH Spiral 


— 








‘d for your 1 | 














Jobbers Type 





Shell Type 





Solid Carbide 








Stocked in a complete range of sizes in 


regular and flute-long types, 


straight and tapered 
allowable grinding stock. 


grind to required diameter specification 
with a minimum of delay. No need to 
worry over emergency break-downs 


or short run jobs. Simply 
your own stock of selected 
sizes. 


your requirements now. 


21650 Heover Rd. Detroit 13, Michigen 


160 


shanks 


Ask for this new listing with 
substantially reduced prices and place 


Flute-Long Tip 


= 


in both 
with 
You can 
=~ Tip 


maintain 
nominal 


TOOL COMPANY 


$210 Sen Fernando Rd. Glendole 3. California 
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‘test data and diagrams supplement 





covering single point welding, 
point welding and the buckle 
method. He 
various 


gives highlights 
processes, supplement 
information with numerous 


tions. 


Shop Testing of Carbide | .o\; 


Testing methods employed by 
facturers of carbide tools as 
results are usually unavailable 
user, according to M. Widmer 
in the magazine Indu 
Organisation, No. 6, 1954. } 


therefore, 


Swiss 


developed a method | 
termining the relative merits of car| 
tools purchased from various sources 
based on wear resistance and bendi 
strength of the tips. He says that his 
method has been successfully used | 
one of the largest corporatio: 
Switzerland, a builder of heavy m 
chines such as turbines and motors 
Although relatively new, the tests hay. 
vielded appreciable savings. The cos 
per test run was about $20. 

In his article Mr. Widmer describe: 
procedure and instrumentation in «& 
tail, also methods 
unsatisfactory. Since 


reviewing other 
which were 
brittleness is the main reason for too 
failures of carbides it would have beer 
advisable to test it directly; it proved 
impractical to do so, because it is a 
most impossible to simulate actual shoy 
conditions. He found, however, that 
the bending test yielded excellent re 
sults and agreed with shop findings s 
that the search for another method was 
abandoned. In addition wear tests 
were run by vibration, by measuring 
the crater of the face of the tool, an 
by determining the wear land, which is 
greatly affected by the cutting process 

Removing a given amount of cast iron 
from a selected test piece at predeter 
mined cutting conditions by a turning 
operation and measuring the wear land 
produced, tested wear resistance. The 
test was repeated on steel, using the 
proper feed, spindle speed and tool 
geometry. 

In this way, more than 100 different 
carbides were tested showing rather 
significant differences, disagreeing with 
standard numbers commonly used ir 
Europe to designate various grades ot 
carbides. As an example, the author 
claims that the G 1 carbides purchased 
from different manufacturers 
substantially both in wear resistance 
and in bending strength. As a result 
of these tests the author’s company has 
developed a new classification for car 
bides, reduced the number of grades to 
be kept in stock and has prepared 
specifications for purchasing and sele 
tion of carbides. Tabulations of the 


Val ied 


article. 
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f iction Planning 


thematical-graphical method for 
tion planning has been devel- 
Ch. W. Fabry and is described 
irticle in Werkstatt und Betrieb, 
1954. To determine the number 
ators required for a given job, 
ares a chart based on statistical 
ition of similar jobs and plots 
irves. The first curve covers the 
tion time per piece. It has a 
wlic character due to the fact 
e time per piece decreases as the 
r of produced pieces increases. 
ynd curve indicates the time re- 
per piece from the start of the 
ss to finished product. 

s latter time depends upon three 
quantities, namely upon the time 
ece, the number of operators per 
ind the working time per man 
day. This curve is similar to the 
one mentioned with the exception 
it reaches its minimum value at a 
ber of pieces produced, which is 
about 50 percent that of the first 
The third curve takes the de- 
ed number of pieces into considera- 
it is a straight line ascending at 
{5 degrees from left to right. Instead 
‘f plotting the number of pieces direct- 
ly, the author has found it advantageous 
to plot the number of lots of the parts 
inder consideration because in this way 
improvements in productive capacity 
can easily be found. The fourth curve 
refers to the daily working time per 
operator; it is usually a horizontal line 
parallel to the x-axis of the graph indi- 
cating 8 hours per man and day. Un- 
der certain conditions this line will 
have steps, indicating a deviation from 
the 8-hour schedule. Having plotted 
these curves against the number of 
pieces it is possible to find the answer 
to such questions as the number of 

operators required and others. 

For further analysis the number of 
pieces are added and a composite 
curve is plotted on the graph from 
which it is easy to see whether the lot 
size should be changed according to 
the flow of the work through the shop. 
From this curve it is also possible to 
determine the number of operators and 
to avoid an oversupply in labor during 
the initial stages of production, which 
would have to be laid off later on as 
the production is running smoothly. 
 &§ The author describes numerous other 
details which he can find from his 
nathematical-graphical methods such 
is the number of operators per lot, the 
scheduling of production, the total flow 
time and many other items. 





A Birmingham Exchange and Engi- 
eering Center has been opened to serve 
orld buyers as an information head- 


iarters on British engineering indus- 
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LINCOLN PARK DIAL SNAP GAGE 


There are scores of advantages in using any 
products made by Lincoln Park Industries. 
Read these regarding the Dial Snap Gages: 


@ Lincoln Park Dial Snap Gages are designed to give 
direct reading from the measuring anvil to indicator. 


@ There are no bearings, levers or cams to get out of 
order. 


@ By means of its fine pitch ground thread screw 
attachment, the upper anvil can be 
adjusted within a 4" range. 


@ Even when used by inexperienced 
operators, Lincoln Park Dial Snap 
Gages present no possibility of dam- 
age by accidental shock. The indica- 
tors themselves are encased in a 
housing to protect them from damage. 


@ Because these gages have a mini- 
mum of parts to wear or be replaced, 
maintenance is negligible and long- 
trouble-free operation is assured. 





STANDARD GAGE —size range 
from 0 to 5” (special length gage for 
tipped. crankshaft inspection shown 


@ The parallel anvils are carbide- 





RETRACTOR TYPE —for SPECIAL BENCH TYPE | BENCH or COMPARATOR 
gear or spline checking. Spe with carbide ball anvils, for | TYPE—for checking small 
cial anvils can be supplied checking pitch diameters parts 





THE PLUS IN PRECISION 


"iT 


1719 FERRIS AVENUE, LINCOLN PARK 25, MICH, 


DESIGNERS AND MANUFACTURERS OF SPECIAL AND STANDARD CARBIDE CHROME PLATED AND STEEL GAGES 


CARBIDE ROTARY FILES © ALSO FACILITIES AND SKILLED PERSONNEL AVAILABLE FOR PRECISION PARTS PRODUCTION 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-161 
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lf time meant money 


he’d drill and tap 


An extra second or so drilling a hole may not 
mean much to a woodpecker. But in today’s cost 
picture it means dollars to you. 


lf you have any part in which you are drilling or 
tapping two or more holes in any size up to 1/4” 
or 5/16”, The Bellows-Locke Drill Unit offers prac- 
tical opportunities for substantial cost reduction. 


It is particularly effective as a basic component for 
toolroom-built special purpose drilling and tapping 
machines. It is compact, streamlined, relatively light 
n weight, can be installed in any angle in any 
plane. Any number of units can be easily synchro- 
nized and interlocked for accurately timed sequence 


operation 


The spindle is electrically driven (either pulley drive 
or direct motor drive). Rapid advance and retract 
is by pneumatic power. Feed rate is hydraulically 
controlled. All three circuits: electric, pneumatic and 
hydraulic are interlocked for simple, positive push- 
button control. 


Major cost reductions are often the accumulated 
total of many minor savings. Look at your drilling 
and tapping costs with a critical eye. 









WRITE FOR THIS 
BOOKLET — 


Describes the Bellows-Locke Drill 
Unit in detail — shows how and 





where it can be used to best 
advantage. Free on request. Ad- 
dress: The Bellows Co., Dept. TE-954, Akron 9, Ohio. 
In Canada: Bellows Pneumatic Devices of Canada, Ltd., 
4972 Dundas St., W. Toronto, Ontario, Canada. 


The Bellows Co. 


AKRON, OHIO 
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The Powerful GDREL-40 Automatic Turret Lathe 
rerg hin P&J looling 


ROUGH TURN and 

FINISH MACHINE Machining a forged-steel truck bevel gear blank — 14 distinct cuts with tungsten 

FACE ANGLE . n= : . : . p 
carbide tools in just 5.88 minutes (including chucking time) — takes a team with 

nny ot plenty of horses to pull it... A TEAM LIKE THE P & J 6DREL-40 AUTOMATIC 
(NOW WITH 40 HORSEPOWER), PLUS JOB-ENGINEERED P & J TOOLING. Here’s 

ae one woe the team to choose for doing your tough jobs faster . . . and at a lower per-unit cost! 








MACHINE 30° ; 
BEVEL If you’re looking for real productive power, 


it will pay you to look at the 6DRE-40 and 

—_—s 6DREL-40 Automatic Turret Lathes. Write for 
= informative booklet describing these Auto- Ly 
matics. Ask for Bulletin No. 128 . . . or ask the ‘ 4) 
. CHAMFER P & J Tooling Engineer to submit recommen- (REY 

CORNERS dations based on your sample parts or prints. 








FORM RADII 
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Potter a JoHNSTON Co. 
i= PAWTUCKET RHODE iD 
: SUBSIDIARY OF 


Pratt a WHITNEY 


DIVISION NILES — BEMENT — POND COMPANY 


September 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-163 














| 
i 
) 
! 
| 
| 
/ 


Seen 





In order to reduce production Costs on a power br; 
‘ the manufacturer devised an automatic { iNging 
Ji = with a movable back gage which permitted the { 
wt ing of 6 different bends with a single set-up. Mater 
ON handling savings amounted to $100 per day. 
Originally the back gage, key to the operation, 
7 made of hardened:and ground steel but wore rap 
L as a result of the horizontal thrust of the sharp ed 
—— of the steel sheet being worked. 
Zz T = The use of Meehanite metal for this gage 
: the wear problem and three years after the ins 
tion the unit had gone through 9 million operat 
without removal for maintenance, repair, or stray 


F- 4 ening. 


The manufacturer states 
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ANITE SPROCKET INCREASE FRPVICE LIFE THREE TIMES 
' & 5 FASS ' 5 ~rtAaw » § ¥ - vt & Lo 
In a sand and cinder spreader used for skid-proofing 
icy roads the operation of the material hopper is D 
dependent upon a drive sprocket unit. The material “ 
being spread is fed between a feed roll and compres- Es 
sion springs allow movement of the hopper sides in ; 
the event of hard, uncrushable pieces being passed. F, 
The drive sprocket, when cast in high property G 
bronze gave trouble through shearing at the clutch “| 4 . 
face when subjected to the high stresses created when a \ ; 
hard and large lumps of material went through the . as, 
hopper. AY SJE 
When produced as a Meehanite casting, the (>a 
sprockets, after heat treatment, provided sufficient & 
impact strength and abrasion resistance to eliminate 
breakage. ~ 
The manufacturer reports “that 
t have resulted and the = 
Veehanite sprocket is generally three ; 
t t of th vious material 
| SC ET ie ea oe SS aa 
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IEEHANITE SCORING ROLLS REDUCE COST- 
IMPROVE WEARING QUALITIES 


The ability to heat treat Meehanite castings and 
obtain increased hardness and greater wear re- 





sistance is revealed in the use of these castings 
for corrugated paper box scoring rolls. 

The abrasive forces set up by corrugated 
paper are high and it is essential that the grooves 
and beads of the scores be machined to a high 
degree of accuracy. This, of course, is costly, 
and makes each days’ service life important. 





‘ One large manufacturer of corrugated paper 
p } boxes declares: ““We use Meehanite rolls « 
eC clusively and find that the life of the unit 
has been more than doubled since the spex 
fication of this material.’ 
wi 
NITE FOUNDRY CAN MAKE MEEHANITE CASTINGS 
American Brake Shoe Co. i ; ; Mahwah, New Jersey Hardinge Company, Inc New York, New York 
The American Laundry Machinery Co. ‘ Rochester, New York Hardinge Manufacturing Co York, Pennsylvania 
Atlas Foundry Co. . , , Detroit, Michigan Johnstone Foundries, Inc Grove City, Pennsylvania 
Banner Iron Works. : ‘ . ‘ . St. Louis, Missouri Koehring Co Milwaukee, Wisconsin 
Barnett Foundry & Machine Co. . Irvington and Dover, New Jersey Lincoln Foundry Corp Los Angeles, California 
E. W. Bliss Co. , . . Hastings, Mich. and Toledo, Ohio Palmyra Foundry Co., Inc Palmyra, New Jersey 
Builders Iron Foundry ; ; : Providence, Rhode Island The Henry Perkins Co. Bridgewater, Massachusetts 
Compton Foundry : ; ; ; ; . . Compton, Calif Poh!lman Foundry Co., Inc Buffalo, New York 
Continental Gin Co. . : ; ‘ : Birmingham, Alabama Prescott Co. Menominee, Michigan 
Crawford & Doherty Foundry Co. . . . «. Portland, Oregon Rosedale Foundry & Machine Co. Pittsburgh, Pennsylvania 
The Cooper-Bessemer Corp. . Mt. Vernon, Ohio & Grove City, Pa. Ross-Meehan Foundries Chattanooga, Tennessee 
Delaval Steam Turbine Co. ; ; , : Trenton, New Jersey Shenango-Penn Mold Co ; ; Dover, Ohio 
M. H. Detrick Co. ; : ; . Newark, N. J. and Peoria, III Sonith Industries Inc Indianapolis Ind. 
Empire Pattern & Foundry Co. ‘ ; . ‘ Tulsa, Oklahoma Southern Illinois Foundry Co ; . Carmi, Ill 
Farrel-Birmingham Co., Inc. 7 : : Ansonia, Connecticut Standard Foundry Co ¢ Worcester, Massachusetts 
Florence Pipe Foundry & Machine Co. Florence, New Jersey The Stearns-Roger Manufacturing Co . Denver, Colorado 
Fulton Foundry & Machine Co., Inc... : Cleveland, Ohio Traylor Engineering & Mfg. Co Allentown, Pennsylvania 
General Foundry & Manufacturing Co. , ‘ Flint, Michigan Valley Iron Works, Inc St. Paul, Minnesota 
Georgia Iron Works Co. ‘ . . . . Augusta, Ga Vulcan Foundry Company Oakland, California 
\ Greenlee Foundry Co. ‘ ‘ ‘ , ; ‘ Chicago, Illinois Warren Foundry & Pipe Corporation Phillipsburg, New Jersey 
\ The Hamilton Foundry & Machine Co. . Hamilton, Ohio Washington Iron Works Seattle, Washington 


Canada 


Hartley Foundry Division — London Concrete Machinery Co., Ltd., Brantford, Ontario 
E. Long Ltd., Orillia, Ontario Otis Elevator Co., Ltd., Hamilton, Ontario 


Write for your copy of “‘The Handbook of Meehanite Metals” 


FEHAN ITE METAL CORPORATION 
714 North Ave., New Rochelle, N. Y. 


dver sement Sponsored by Foundries listed above. 
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Bristol Hex Socket 
speedier, easier, 


Bristol hex socket cap screws meet every pro- 
duction and maintenance requirement. 

They spin easily into place, fit perfectly, and 
wrench up tightly, even in hard-to-get-at places. 
They take the wrench without skidding, too, so 
there’s no danger of marring surfaces. Disassembly 
is just as easy. And Bristol's hex socket screws can 
be tightened far beyond the point where shock or 
vibration will loosen them. 

This extra holding power results from the hex 





Cap Screws assure 
tighter fastening 


socket design, and Bristol’s careful control over 
materials and manufacturing methods. Standard 
hex socket cap screws are made of alloy steel 
specially hardened. Other special metals and fin- 
ishes may also be supplied. All Bristol screws are 
A.S.A. approved and precision threaded either 
National Coarse or National Fine. 

Ask for Bristol hex socket cap or set screws in 
sizes from 0 wire to one inch in diameter at your 
industrial distributor's. 


BRISTOLS socket screws qgiagit. 
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THE BRISTOL COMPANY, Socket Screw Division, Waterbury 20, Conn. 
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MLTCH & MERRYWEATHER- 





an organization which has 
served the metal-working 


industry since 1904, 








© 


Firry YEARS ago in September, 
this company was founded as a CINCINNATI 








distributor of machine tools in 
Ohio and eastern Michigan. Now 
in the second generation, its 
operations have broadened to 


provide a complete machine 








tool and cutting tool service: 


AS DISTRIBUTORS OF MACHINE TOOLS AND CUTTING TOOLS: 
Machine Tool Distributor Division —— shown on map 
Cutting Tool Distributor Division f ; 


© as MANUFACTURERS OF MACHINE TOOLS AND CUTTING TOOLS: 
Machinery Manufacturing Division \ represented nationally 
Cutting Tool Manufacturing Division § by distributors. 

© AS REBUILDERS OF MACHINE TOOLS: 
Used Machinery and Rebuilding Division — also nation-wide. 





Motch & Merryweather’s five offices are located 
in the heart of industrial America. 


The last fifty years have seen phenomenal progress in America and throughout 
the world. In those advances the machine tool industry has played a foremost 
role. Whatever contribution Motch & Merryweather has been privileged to 
make can only be an incentive toward continued effort in the same direction 


during the half century ahead. .. May we serve you? 






AAD 
‘a 
ix TR 
OUR NAME PLATE~ Main Offices and Plants, Cleveland, Ohio 
mbol of quality for SO years. DETROIT ° PITTSBURGH ° CINCINNATI ° 
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SSS) Wt Wuren & WERROWERTHER Wacnineey Co. 


DAYTON 


167 














| . The quiet ‘‘Hy-Power’’ 
ri vetfer $s at A g k Hydraulic Work Cycle 


. not a sound as *s” rivets are cold formed in 22 seconds.. 





each the exact counterpart of its neighbor. The power source, a 
complete, self-contained, compact hydraulic pressure generator. 


The tool, unique and easily handled, is controlled by the touch 





of a button—fast, smooth, precise, automatic AND SILENT! 
| Hannifin ““Hy-Power”’ portable or stationary units are available in 

; 3 sy : . , cS Hydraulic pressure, under instant, reversible 
capacities trom 5 tons to 100 tons (more tn multrple ) for riveting, finger-tip control, silently squeezes rivets in this 


manner 


| punching, pressing, assembly or shearing. 1. Fast approach (completed) 





Hannifin hydraulic and pneumatic machines can profitably serve ‘i. een Gates etna 


you in many ways .. . consult our engineers on the possi- —— 
3. Rivet formed; ram returns 








bilities. Hannifin Corporation, 519 Wolf Road, Des Plaines, 


Illinois. 


do ALL you CAN do...with 


HANNIFIN 


Field Engineers In All Leading Industrial Centers 


Air Cylinders» Hydraulic Cylinders - Hydraulic Presses » Pneumatic Presses - Hydraulic Riveters - Air Control Valves 


“Hy-Power”’ Hydraulics 
should be in your design file 
Ask for Bulletin 150. Your copy 
will be supplied promptly. 
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Precision Ik R Q N 
+ Low Cost: 


t 
GEAR HOBBER #79 ~, = Mikron Hobbing Machines Excel 


" Where High Precision Machining 
Standards Must Be Maintained 





e MIKRON No. 79 is an excellent choice for small 
spur gears and pinions. It is simple to operate, to set-up 
and to change-over from job to job. CAPACITY: Gears, 
max. dia. 19%4_”; max. length of cut 11/g”; number of 
teeth 6 to 390; pitch DP 26 and finer. 


————————— 


) 6 fousroox & | 6 fewpersow, inc. 


292 Madison Avenue, New York 17, N. Y. 


September 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-169 








SPECIFICATIONS 
Table Travel te 
Table Width ie 
Size Heads ee 


Niielilelelae Mat -1eh3 1“ to 9” /min. 


Special Feeds 2” to. 18" /min. 
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Model +2BA 


SIMPLEX MACHINE TOOL 


Va PRECISION 





ONIN CMMVNGin! Nix 











Model +2BDA iN 
The new SIMPLEX 2BA and 2BDA Pre- 

cision Boring Machines are offered at 
a price that will prove attractive to any 

shop. These machines provide for a 

complete automatic cycle at a low cost 

and can be operated by inexperienced 

help. The automatic cycle consists of 

gel ole MB igeh]-161-0Mn (1-10 Mh 7-11 Mio lile ME del olfe 

return. After the start button is initially 

pressed, the above mentioned cycle is 

controlled by the position of trip bars 

which actuate limit switches. Feed rate 

a Tolslel 1 Mael MM ol-Mmolaaeluloliriil-toMmeolt alle) 


4528 WEST MITCHELL STREET 


eo ee a 


PRECISION BORIN MACHINES 





WISCONSIN 


¢ 
ANER TYPE MILLING MACHINES 


AND BORIN MACHINE'S 


Ti oMiilcoltlelmths Mel mite Matilelirel-Mel-telee 
Write for Catalog 
CORPORATION 








Jessop steel is designed to bring 
longer life to your dies 


Down in the Jessop Mill, men work night and day to 
improve quality of melting, forging, casting and roll- 
ing procedure, so that the Truform and CNS-1I cold 
work die steels you buy from them will be the finest 
you ever used. The Jessop team of metallurgists, 
operating men and salesmen are crusaders for high 
quality, carefully controlled. They know that in the 
long run steels that give dies the longest service life 
win over competition. Perfection is their goal and 
they’re well on their way. Order Jessop and see. 


, 
, 
" 
; 
- 
. 
, 
. 
, 
, 
7 
, 
. 


re 


STAINLESS STEELS © HIGH SPEED STEELS * NON-MAGNETIC STEELS © HIGH SPEED TOOL BITS © HEAT RESISTING STEELS © STAIN- 
LESS-CLAD PLATES © CARBON AND ALLOY STEELS © TOOL STEELS FOR SPECIAL PURPOSES © CAST-TO-SHAPE TOOL STEELS « HIGH 
SPEED AND ALLOY SAW STEELS * TEMPERED AND GROUND STRIP STEEL © COMPOSITE HIGH SPEED STEELS STAINLESS AND HEAT 
RESISTING. CASTINGS © COMPOSITE DIE STEEL SECTIONS © PRECISION GROUND FLAT STOCK © DIE STEELS—HOT AND COLD WORK 


STEEL COMPANY - WASHINGTON, PA. 
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World’s Fastest Method of Gaging Threads 
Taft-Peirce Rotochek Gages Threads 3 Times Faster 


You can triple your thread inspection rate with this simple, inex- 
pensive device. A Rotochek is fast... accurate... easy to use. 
Operaters report from 3 to 4 times as many parts inspected daily. 
Simply push-pull and the part is inspected. Bring the part to the 
Rotochek, or the Rotochek to the part—a slight push and gage 
screws into the work. Release the pressure and the gage stops. Pull 
and it disengages. 
Available in bench model, or with gaging head on flexible shaft. 


Adaptors permit use of reversible thread members and ring gages. 


Send for bulletin with full description and prices. 








Gage Blocks Plain Gages Thread Gages  Rotochek 


™.) a al 7. . . 
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THE TAFT-PEIRCE MANUFACTURING COMPANY, WOONSOCKET, R.|. 
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T-Pamou T0M- ll ylinders... 





Mees 4] XT) 3-1 
Available for EG Delivery 4 i 


in the popular sizes, mountings and prices listed below 


Any of the Interchangeable ‘‘Stock'' Mountings illustrated are attached by our factory 
to the ‘‘in-stock’’ Basic Model 53 with the tie rod nuts in a few moments. This gives 
you a selection of over 500 different ‘‘Stock'’ Cylinders for immediate use—and per- 
mits easy conversion to other models for future re-use. Thus, you save delivery and 
production time, investment cost and storage space. 


PRICES OF MILLER “STOCK” CYLINDERS WITH MOUNTINGS ATTACHED AS ILLUSTRATED 
(Prices on the separate mounting attachments for future re-use are available on request) 


Bosic Model 53 Model 77 Model 61 | Model 62 Model 65 | Model 66 Model 86 
ORDER DIRECTLY FROM 
THIS LIST... 


Shipment can be generally made 
within 24 hours after we receive 
your order. Prices are F. O. B. our 














Cap End Cap End Pivot 
Tie Rod Mounting Mounting Flonge Flange Flange Mounting 


AIR ‘ HYD. 
AIR HYD. AIR AIR 
Stroke | Cushion Abi H62 

Asé 
AS3 453 aq? A62 HES 


Non $ 5850 $ 66.70 
Non 
Non 
Non 
Non 


Non 
Non 
Non 
Non 
Non 


Both y . ‘ , 103.05 
Both 5 f ‘ 99. < 105.55 
Both - . ; f 108.05 
Both : ‘ , 110.55 
Both 7. y ‘ ; 115.55 


Non 41.4 , 43.7 . 2 82.30 
Non 3.38 76. 5. ‘ ; 85.00 
Non 5. 7 t . 87.70 
Non : : 4 49. . 90.40 
Non I 85. 2 ‘ 94.45 


Both 77.8 “a 34.15 138.60 149.95 
Both q “* b : 141.60 c 152.95 
Both P 32. 34. ‘ : 144.60 S 155.95 
Both 8 C 35. 6. : q 147.60 93. 158.95 
Both 87 ‘ ‘ 153.60 164.95 


Non , 1 118.90 ; 132.80 
Non 38. . . 122.30 9.¢ 136.20 
Non . : ‘ . 125.70 139.60 
Non 4.08 : od 129.10 7 143.00 
Non 74. 134.20 148.10 
Both 
Both 
Both 
Both 
Both 
Non 
Non 
Nen 
Non 
Non 


Both 
Both 
Both 
Both . A 
Both 182.85 . ; 200.45 
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tock” Cylinders fully meet the J.1.C. 
sand are identical to Miller “Custom- 
Winders in design and construction. 
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Air Cylinders are for 200 psi opera- 

k” hydraulic cylinders for 2000-3000 
tion. Piston Rods of “Stock” Cylinders 
e No. 2 Standard.” 
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plete descriptive and dimensional 
both “Stock” and “Custom-Built” Miller 
s, write for Bulletins A-105 and H-104 
E on request. 
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Sales and Service 
From Coast to Coast! 


: 


MHL QO 


Consult your local 


directory or write us 


~ 


BSIA® WS 


direct for the name 


20902 222) CONN aba soa be ode abe 


of our representative 


e338 





for your area 
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"Stock" Boosters, Too! Immediate delivery on Miller Dual Pressure Boosters; 5” bore, 1” ram (80 psi air input produces 2000 
psi hydraulic output for driving one or more work cylinders simultaneously). In 6” and 12” strokes. Write for data and price 


MILLER FLUID POWER CO. 


¢ M ‘ler “custom-built” line includes: air cylinders, 1%” to (Formerly MMAER MOTOR COMPANY) 

es, 200 psi operation; low pressure hydraulic cylinders, 

b bo:es for 500 psi operation, 8° to 14” bores for 250 psi 2010 N. HAWTHORNE AVE., MELROSE PARK, ILL. 
bn; h gh pressure hydraulic cylinders, 1%" to 12” bores, 

si Operation. All mounting styles available. Also, a 
lin of Fluid Pressure Boosters and Accumulators. 





AIR & HYDRAULIC‘CYLINDERS ~« BOOSTERS «+ ACCUMULATORS 
COUNTERRAL ANCE CYLINDERS 














Try SANDVIK Loromant 


CARBIDE TOOLS DESIGNED 
FOR LONGER-LASTING TOOL “BITE’ 





The reasons for SANDVIK COROMANT'’S success are: 
EXTENSIVE RESEARCH COMBINED WITH ENGINEERING SKILL 


Sandvik’s modern metallurgical laboratories 
have developed carbides extremely well suited 
in hardness, wear and cratering resistance and 
strength for every type of material. 

BASIC PURITY OF RAW MATERIAL 

The ore from Sandvik’s tungsten mine is among 
the purest found anywhere in the world. 
UNIFIED CONTROL BY SANDVIK FROM ORE TO FINISHED PRODUCT 
From the tungsten mine through each produc- 
tion stage, Sandvik maintains close control and 
careful inspection. 

HIGH QUALITY, SHOCK AND VIBRATION RESISTANT STEEL SHANKS 
UNIQUE BRAZING METHOD WITH HIGH MELTING POINT BRAZING 


COMPETENT ENGINEERING SERVICE 

Thousands of work files are at your disposal 
along with well trained field engineers to help 
to solve your machining problems. 


In a wide variety of tools and blanks from stock—including 
many shapes and designs which have been considered 
“specials” before. 


In all standard grades with improved performance to suit 
a wide range of applications. 


® Grades permanently color-identified on the end of tool 
shank and etched in the carbide blanks. 


® In the new, time saving “Coromant Combination Cutter.” 


Why not try Coromant’s long-lived “bite” on 
your application. Contact Sandvik for further 
information. 


ROMA © SANDVIK STEEL, INC. 
111 Eighth Avenue, New York 11,.N. Y. * WaAtkins 9-7180 
Detroit: 20005 James Couzens Hwy, Detroit 35, Mich. * VE 7-9507 
Cleveland: 1736 Columbus Rd., Cleveland 13, Ohio, CHerry 1-2303 
SANDVIK CANADIAN LTD. ¢ P. 0. Drawer 430, Station 0, 

Montreal 9, P.Q. ¢ BYwater 7501 © 25 Milford Avenue 

Substation 83, Toronto, Ontario « CHerry 1-3477 
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SANDVIK 


From ore to finished product Coromant 


within the same company 
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TYPE M ¥ 
STUD SETTER’ \N 


A Better Stud Setter > 
TT) 
Better Stud Setting? 






*Details on Request 


MODERN TOOL WORKS 


DIVISION 
CONSOLIDATED MACHINE TOOL CORPORATION 
WHOLLY OWNED SUBSIDIARY OF FARREL-BIRMINGHAM COMPANY, INCORPORATED 


ROCHESTER, NEW YORK | 
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STRADDLE BROACHING ON ROTARY MACHINE 
MEETS HIGH-SPEED PRODUCTION DEMANDS 





1000 connecting rod caps broached per hour — 
Continuous, automatic broaching is a necessity unclamped, and ejected into the chute at the bot- 
on some high production jobs. When required tom of the machine. Operating at 75% efficiency, The m 
and the nature of the work permits, American this American machine is capable of producing Diiler: 
engineers develop special, revolutionary ma- 1000 parts per hour. The connecting rod cap is DO hi 
chines to solve bottlenecks and reduce metal a steel forging. 4 | 
removal costs to the lowest possible point. For practical, high production, low cost solutions @ppit 
A typical example is this special 36” Rotary Con- - yw metal cutting problems — American me th 
tinuous Surface Broaching Machine. It is de- first. A sample pari or detail drawing and men- = 
signed to straddle broach two sides of a con- tion of your production requirements will receive . 
necting rod cap. The production cycle is continu- prompt attention from American. 
ous. The operator manually loads parts into the Write today for American Circular 300 which feat 
holding fixture. As the part moves into broaching gives you data on standard American Vertical a 1 
position it is automatically clamped, broached, Hydraulic Surface Broaching Machines. HB 
a... 
» 
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A DIVISION OF SUNDSTRAND MACHINE TOOL “ 


ANN ARBOR, MICHIGAN 
ee -Frotccan First — for the Best in Broaching Tools, Broaching Machines, Special Machinery 





OM SUNDSTRAND 
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The mechanical department of a large 
Beier shop had trouble driving more than 
) hot rivets, using standard rivet-sets. 
that mark had been reached, the 


tess 


vould erack or spall. Sometimes re- 
@pping saved the day, but oftener than 
Bet the sets had to be replaced. 

We were sure they could get longer 
fins with rivet-sets of Beareat tool steel. 
The management gave Beareat a trial, 
@id put six sets to work after a heat- 
Mratment cycle consisting of preheating 
@ 1200F, air-quenching at 1750, and 
Mupering at 550. 


The results were even better than ex- 





The average run increased from 


2470 before recupping was re- 


pe 

Bl 

@ired. Not only that, but the reeupping 
We plished without heat-treatment, 
Wi course is a frequent source of 
tr vith rivet-sets of carbon tool steel. 
bearcat is an ideal tool steel for the 
Ma: ‘ture of rivet-sets because of its 
Mperior shock-resistance. It is also well 
r uses where hot-work properties 
machining are essential. 
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Boiler Shop Using Bearcat Rivet-Sets 
Ups Average Run from 300 to 2470 
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BEARCAT'S BIG FEATURES——— 


1. Super shock-resistance 
2. Deep-hardening ... in air 

3. Machines easily (Brinell 197 max) 
1. Low distortion in heat-treatment 
5. Good hot-work properties 


6. Easily carburized for long wear 











Typieal Analysis 


& Mn Si Cr Mo 





0.50 0.70 0.95 3.25 1.40 


In addition to being used for rivet-sets, 
Beareat is ideal for such hot- and eold 
shock applications as chisels, punches, 
hot headers and gripper dies. It has many 
other uses, too master hobs, engraving 
dies, die-casting dies, and short-run dies 
used in cold-forming, blanking and bend 
ing. 

You'll be well pleased with the service 
life obtained with Beareat. We _ stock 
Beareat in our mill depot. Or you can 
obtain a supply through your local Beth 


lehem tool steel d stributor. 


BETHLEHEM TOOL STEEL 


gETH EHEN 
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ENGINEER SAYS: 
Use Care When 
Hardening 


al \ 
esl 
wy Hot-W ork Tools 


Although hot-work tools ean be hardened 
to Rockwell C-56-60, there are hardly any 
applications where such hardness is bene 
icial. The majority of hot-work tools are 
used in a hardness range of C-41-44, or 
C-46-49. On new hot-work applications, 
a common mistake is to heat-treat to a 
hardness level which is too high for the 
application, with the result that rapid 
heat checking or breakage oceurs. 

For example, put tools of our Hot 
Work 8 analysis to work at C-55 or 
higher, and chances are, they will fail 
prematurely. Yet these same tools, used 
at Roekwell C-52 or lower, will give out 
standing service. 

On every hot-work application the 
best hardness level must be determined 
by experience. There’s always a compro 
mise involved, as the highest hardness is 
best for wear-resistance, and the lowest 
hardness is more resistant to heat-checks. 


Our suggestion? To be sure of maximum 


service, don’t overharden hot-work tools. 





IT’S A-H5 FOR LONG 
PRODUCTION RUNS 


This high-production die, made of A-H5, blanks 
and punches sheet steel of 0.180-in. thickness. 
A-H5 makes possible long production runs be- 
tween grinds. It holds a durable cutting edge, 
and resists distortion in heat-treatment 
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Vitrified Bonded 
Grinding Wheels 





The Tool Engineer 





Save 14% 


Example: Basicy price of a premium-price “White” wheel 
7” x Ye" x 4” is $4.78. 





Basic price of a BAY STATE 8A wheel of the same 
size is only $4.10. 


SAVING IS $.68 ON A SINGLE WHEEL ... or 14%! 





What’s more . . . these 8A wheels give you fast, free, 
cool cutting-action, plus minimum dressing and long 
life. This means MAXIMUM ECONOMY for your tool 
grinding operations . . . with “8A”, those important 
first two symbols in the wheel specification. 

Another part of this specification is important too! It’s 
the “V2” symbol at the end, that means these economical 
wheels are available in BAY STATE’S EXCLUSIVE 
FRACTIONAL GRADES (Three separate degrees of 
hardness within a single normal grade). This lets 

you select exact wheels for each requirement. 

These and many other BAY STATE innovations are 
the reasons for BAY STATE’S rapid rise to its 
position as a foremost supplier of quality abrasive 
products to American industry. 


+Basic prices are subject to discount. 





Send for literature which 
includes listing of stock wheels 
with proven specifications. 


Manufactu 2€25 of ald lypres of Quality Abrasive Products 
BAY STATE ABRASIVE PRODUCTS CO., Westboro, Mass., U.S. A. 


Branch Offices and Warehouses — Chicago, Cleveland, Detroit, Pittsburgh 
Distributors — All principal cities 


In Canada: Bay State Abrasive Products Co. (Canada) Ltd., Brantford, Ont. 
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KELLER TOOLS “button uy ” 


assemblies an hor 








Two workers make a team in assembling parts for automobile horns. 
Above, the screws are started which attach assemblies of stacked parts 
to the horn yoke. At left, the two screws are run down and tightened. 
Both workers use Keller Pneumatic Screw Drivers, and together they 
assemble at the rate of 461 units per hour. 


oo high production rates result from 
providing workers with easy-to-handle 
Keller Air Tools engineered to the job. Waste motions 
are eliminated, fatigue is reduced, and production 
speeds are maintained hour after hour. d 

Keller application engineers, located in prin- 
cipal cities from coast to coast, have the training, know- 
how, and experience to select the correct tool for the 
job. They have a much wider selection of attachments, 
fittings, pickups, and finders from which to choose... 
plus the backing of design engineers ready and able to 
provide special adaptations or special tools if needed. 


Have you talked to the Keller man, lately? 





These are a few of the many Keller Screw Drivers: 


— ® > 
eer -<=si_—- _ =e 
Short handle Straight handle Offset handle 45° Angle type 90° Angle type 
} 


Paaumaite Tool 


KELLER TOOL 








1311 Fulton Street 
Grand Haven, Michigc 
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New TRIPLE C* 
GRINDING COOLANT 


by RATRRARRRCHENTER 








TRIPLE Co 


FOR ALL WET 


Motch & Merryweather now offers Triple C Grinding 
Coolant to the metal-working industry. Triple C has 
been thoroughly tested and widely used with great 
success. Proven advantages: 


CLEAR-—transparent solutions—you can see the progress 
of your work. COOL—dissipates heat; maximum cooling 
maintained. CLEAN—flushes chips quickly; wheels stay 
clean and free-cutting. Filters remain clean and free- 
acting. There is no disposal problem. Grinding dust 
settles rapidly. Triple C does not foam or produce a 
foul odor, even on cast iron. Solutions remain stable. 
Desirable properties are maintained, even in the hardest 
water. Descriptive bulletin upon letterhead request. 


> > 7 


Triple C comes in 9-lb. and 50-lb. metal con- 
tainers and in 150-lb. steel drums. Order a 
supply today from your local M. & M. dealer. 


Wwe Watt & WERROWEATHER WACAINERN fn. 


CENTERLESS CUTTING TOOL MANUFACTURING DIVISION 
“TRADE MARK CLEVELAND 17, OHIO 
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Get PROVE ACCURACY 
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Plus HIGH LOAD RATING 
come lemm 1°) 4 4 
TURNING JOBS 


BETTER 


THE NEW 

‘Wis 4 
a YS “Universal” 
ADLIVE CENTER 


Created to meet today’s demand 
for higher accuracy—closer tolerances 













\\ 


The new IDEAL “Universal Live Center will help any 
plant increase the quality and accuracy of its lathe out- 
put! Because it has a load capacity actually beyond most 
normal requirements, you can utilize its proven accuracy 
of plus or minus .0001” on the widest variety of jobs. 
The “Universal” is equally good on light or heavy work 

gives all the advantages of freely turning live centers 
even on ‘finicky’ jobs where closest tolerances are re- 
quird. Yet, you don’t pay a premium to get this superior 
performance—the “Universal is moderately priced! 


Available in Morse Tapers 2, 3, 4 and 5, for work up to 
$630 Ibs. Order today from your IDEAL Distributor for 
immediate shipment 





@ PRE-LOADED 
BEARINGS 

Twin, high-precision roller 
bearings are pre-loaded after 
center is assembled. Point 
is ground in own bearings. 
All parts are hardened and 
ground. 


ACCURACY 
BUILT TO 






e NEW DOUBLE SEAL 
Stationary hycar sealing ring 
in cap keeps dirt out, slinger 
rotating with point keeps 
grease in. 





“IN-STOCK” SERVICE ON FAMG 


SPHINX BRAND MICRO-DRI 
















High speed drills 
for small holes. 
Sizes from 

.08 mm (.003”) to 
1.0 mm (.040”) 
carried in stock, 
in increments of 
01 mm (.0004”). 





Sphinx brand micro-drills used 

throughout the world for many 

years for all fine watch and 

strument work NO 

















r Bulletin N These precision drills are available 
in two styles, flat pivot drills or Ba 
g sizes and p spiral fluted drills. They are made 
with concentric oversize shanks. if! 
k dr an Because of their rigidity they are . 
especially useful in all types of drill- -_ 
ling equipment ing equipment. of 
by 
EVIN 
R Louis Levin & Son, Inc: 
3610 South Broadway - Los Angeles 7, California 
USE READER SERVICE CARD; INDICATE A-9-182-2 
Over 85% of the torque wrenches used in industry are 
Read by Sight, Sound or Feel 
© Permanently Accurate 
@ Practically Indestructible 
@ Faster—Easier to use 
« 
@ Automatic Release } . 
@ All Capacities | 





in inch grams 
.--inch ounces 
...inch pounds 
..- foot pounds 





SOLD THROUGH AMERICA'S LEADING DISTRIBUTORS 


<= = 


IDEAL INDUSTRIES. Inc Goad 





4152 Park Avenue, Sycamore, Illinois | 

MAIL Send me catalog data on the new IDEAL “Universal” 
faelliae)” Live Center | 
for NAME ’ | 
Free COMPANY... | 
Catalog ADORESS | 
Data city | 

ZONE STATE 

Dihcetiniinliiaisiinmacsh indian sean imei aio 


USE READER SERVICE CARD; INDICATE A-9-182-1 








Every manufacturer, 

design and production 

man should heve this valu- 
able data. Sent upon reqvest. 





USE READER SERVICE CARD; 


INDICATE A-9-182-3 


The Tool -Enginecr 





BALANCING 





WITH 


SCHENCK 


ELECTRO-DYNAMIC BALANCING MACHINES 





Model R23—balancing 
floating armatures 






Now, in a fraction of a minute and in a single run, you can accu- 

:tely determine the amount and location of dynamic and static 
inbalance on rotating parts. The SCHENCK Electro-Dynamic 
Balancing Machine has a sensitive and accurate electrical meas- 
iring system—without electronic tubes or oscillograph—that will 
indicate unbalances deviating as little as 0.00004” from the center 
of gravity. Simple and easy to operate, the SCHENCK Balancer, 
by coordinate measurement, quickly indicates on a Wattmeter 
the unbalance of the rotating part. 


Model R63—balancing 
turbine rotors 


The workpiece is balanced 
easily by adding or remov- 
ing weight units at two of 
the four balancing points 
located within the coordi- ; 
nates, 90 degrees apart. For f i] 
many production installa- 
tions, Schenck Balancers ; 
combined with machine 
tools—check, correct and in- 
spect parts in one set-up. 








wewerwrwre 
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SCHENCK ELECTO-DYNAMIC BALANCING MACHINES ARE THE RE- ; Model R33—balancing 

SULT OF 40 YEARS WORLD-WIDE EXPERIENCE. THEY ARE MADE 

IN MANY CAPACITIES TO BALANCE ROTATING PARTS WEIGHING 
UP TO 100 TONS. 


Machine Type R13 R23 R33 R43 R53 


Measuring Range 1-22 3-66 1-220 3-660 11-2,200 
(Weight of part in Ibs.) 


Machine Type R63 R73 R83 R93 


Measuring Range 33-6,600 110-22,000 330-66,000 1100-220,000 
(Weight of part in Ibs.) 


Let Cosa Engineers recommend the proper Schenck 
Balancer for your needs. Or, send for detailed catalog. 


——— nationwide sales and service of precision machine tools 
E —from bench lathes to boring mills. 


COSA CORPORATION, 405 LEXINGTON AVENUE, NEW YORK 17, N.Y. 


pump wheels 
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Does the job of fourteen tools . . . it’s 
the only tool of its kind on the market 


| rs | Drilling and turning; turning; centering 


and burnishing; pointing and form 


jpole) B-miy turning; drilling and chamfering; 


pointing . . . The R and L TURNING 


fol ia TOOL performs all these jobs. It is 


constructed of tough, heat-treated 


alloy steel... guaranteed not to bend 


White for Catalog or give way. 


OR wd ES ‘POOLS 


1825 BRISTOL STREET + PHILADELPHIA 40, 
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~ SIMONDS grinding wheels for yy 
CYLINDRICAL GRINDING give Nod 
- top quality, low cost production — a“ 





S urface finish as you want it! Fast stock removal! 
Lasting wheel action that holds up on corners 

and maintains radii. That's the kind of efficiency 
these wheels deliver on traverse or plunge-cut 
cylindrical jobs. Send for catalog bulletin ESA-191 
and name of your nearest Simonds Abrasive 


Distributor. 


SIMONDS 


ABRASIVE CO. 


PHILADELPHIA 37, PA. 


RANCH WAREHOUSES: BOSTON, DETROIT, CHICAGO, PORTLAND, SAN FRANCISCO + DISTRIBUTORS IN PRINCIPAL CITIES 


DIVISION OF SIMONDS SAW AND STEEL CO., FITCHBURG, MASS. * OTHER SIMONDS COMPANIES: SIMONDS STEEL MILLS, LOCKPORT, N.Y., 
SIMONDS CANADA SAW CO., LTD., MONTREAL, QUEBEC AND SIMONDS CANADA ABRASIVE CO., LTD., ARVIDA, QUEBEC 


x 
















Increase Production Rang: |. 
and Capacity — 


with these 
TAFT-PEIRCE Specialties for Precision Work 



































Tools for 
Angle Work 


ii 


nee 








cd 





T-P DIVIDING HEAD 


offers a rapid, accurate means for 
dividing the work circle. Used in 
measuring and inspecting splines, 
gears, cams, and other parts. Reads 
within 6 seconds of arc. 


T-P SINE BARS & 
SINE BLOCKS 


First conceived and built by Taft- 
Peirce, they locate work to any given 

j angle within very close limits. Tapped 
holes permit clamping. 


{ | =~ {2% 1-P TOOLMAKER’S 
nt - ; ADJUSTABLE KNEE 

\ \4 —— simplify inspection or setup of angu- 
lar work. Graduated quadrant and 


vernier reads to 5 minutes of angle. 








» 










T-P ANGLE BLOCKS 


speed setup and grinding of small . 
angular work on a magnetic chuck. 
Can be used individually or in any 
combination to form V-blocks. 





T-P ADJUSTABLE 
ANGLE PLATE 


tilts and turns. Makes com- 
pound angles easy to setup for 
machining. Both tilting table 
and rotating base are gradu- 
ated from 0 to 90 degrees in 
each direction. 
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Reference 
Surface Tools 









a s 


T-P CYLINDRICAL SQUARES 


Used with T-P Surface Plate they provide a convenient» 
accurate reference line for any vertical work-surface. 


T-P MULTIPLEX ANGLE IRONS | 


\ll surfaces are scraped accurately flat for faster, easier T-P UNIVERSAL SQUARES 
setups. Other types available include Duplex Angle Irons, : pes 
Slotted Angle Irons, Toolmaker’s Knees, and Measuring High precision squares that can be used in any position. 


“nantes Hard rubber center facilitates gripping ... prevents hand 
heat from reaching block. 
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T-P STEEL AND BOX PARALLELS a i 
° . ° . xtremely - Re : zr > Ss ace pilates gives 
are available in a complete line of stock sizes. Also, Planer ee ’ une — =. ; ——— ges ee are 
. . we eae : smoother more wear-resistant surface, assures top preci- 
and Boring Machine Parallels, Levelling Straight Edges, . . “seed 
~ ae sion over longer periods. Cast Iron surface plates also 
and Steel Straight Edges. 


available. 


Versatile 
Inspection Tools 





Pe Pome 


T-P TAPER TESTING FIXTURE 


combines a Sine Block with a pair of adjustable mounted 





recision centers. Checks tapers to high degree of ac- 
T-P BENCH CENTERS curacy. 4 sath 
simplify inspection work. Have unusual rigidity and 
permanent accuracy. This is typical of a wide 
apd of inspection tools available at Taft- fo, the complete story on these items and many more, get your copy of the Taft-Peirce Handbook. 
eirce. 


T-P COMPARATOR 
SQUARE 
permits accurate indication of 
squareness. Adaptable to both 
production and inspection work. 





THE TAFT-PEIRCE MANUFACTURING COMPANY 


WOONSOCKET, RHODE ISLAND 
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... IF IT’S A HIGH PRODUCTION PROBLEM ... 


TO GO FARTHER 


FOR THE SAME ‘‘FARE’’ 
. , 





This one, completely automatic 
machine, the Baird Transfer Press, turns out 
accurately-formed metal parts at a rate of thou 
sands of pieces per hour . . . often with 10 to 
14 operations on each. Surely this is high produc 
tion at its best. 

Human-like transfer fingers automatically grip 
ind carry the work to progressive die stations 
where blanking, drawing, piercing, embossing, 
slitting, trimming, sizing, hexing, forming, etc., 
complete the piece. Such operations combined in 
a single cycle definitely reduce costs to a great 
degree. 

lhe machine pictured is but one of 12 standard 
sizes Which have rated working pressures from 
> to 55 tons. Coiled stock from 242” to 4” in 


width is automatically fed in feed lengths from 


If it’s a job in the millions . . . it’s a job for 


fooling possibilities are almost endless . . . with 


set-ups that produce millions of small parts for Bl RD . te 
ot 


the widest variety uses. 
Get yourself a “Transfer” for an extended “ride” AAULTIPLE TRANSFER PRESSES 
to a favorable competitive position in this buyer's 


market. “Ask Baird about it.” Write Dept. TE. 


WHERE YOU WILL GET THE HELP OF SPECIALISTS 


THE BAIRD MACHINE COMPANY ON THESE ESSENTIAL PRODUCTION PROBLEMS: 


STRATFORD CONNECTICUT 





SBAS 
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fit where others won’ t 











CY If N DE RS (air-hydraulic) 


Designed and engineered with the user in mind, O-M Cylinders 
embody every essential construction and mechanical feature to 
assure trouble-free performance and long service. 

They are built of steel with bearing surfaces of bronze— 

precision machined with modern equipment. 

Cylinder bores are honed to a fine finish, and the hi-tensile piston 
rods are polished to give long life and smooth performance. 
Effective O-ring static seals are backed up to prevent extrusion 
under high pressures. All packings are self-adjusting and 

are carefully selected for proper usage. 

A rigid inspection at the factory is your guarantee 

of peak performance. 

O-M Cylinders fit where others won't because O-M special interlocking 
mechanism eliminates bulging tie rods and end caps. 

Available in a full range of sizes (1144" to 8” bores) with standard, 
2 to 1 or oversize rods. 14-day delivery on most sizes. 


Ok ae ee 





Mail coupon row! 


for FREE catalog and complete 
set of 4 and \4-scale tem- 
plates showing all cylinders anc 
mounting brackets. 


September 1954 


ORTMAN-MILLER MACHINE COMPANY 
1216 150th Street, Hammond, Indiana 


[|_] Have representative call 
[_} Please send latest O-M Catalog [] Complete Templates 
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PATENT NOS. 2,330,692 
2,537,517 
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Production Applications: A complete service is avail- 
able for engineering and manufacturing Microbore 
Equipment for production operations. 


General Purpose Work: A wide range of Standard 
Microbore Boring Bar Sets is available for Tool Work 
and general purpose boring. 


ss (JE VLIEG «i DETROI 


DEVLIEG MICROBORE Co. 480 Fair Avenue * Ferndale, Detroit 20, Michigan 
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Above: One out of three Yoder Tube 
Mills at Standard Steel Spring Co., 


Trenton, N. J. and Los Angeles, Cal. Performance means production of good tubing, 
with minimum scrap losses, not only per hour or per day, 

but year in and year out. On this basis Yoder mills 

are most profitable in the long run. 

Yoder mills have always been noted for their consistently high output, 
high weld strength and low scrap losses. Today, with the new 

Yoder 4-in-1 Cross-type Welding Transformer and other new features, 

their performance is more outstanding than ever. 

And because most prospective buyers carefully investigate 

and compare performance records, there are more Yoder mills 

sold and in use than of all other electric resistance weld mills combined. 


The Yoder Tube Mill Book tells the story of electric-weld 
tube making and answers many questions of interest 


to prospective tube mill owners. It’s yours for the asking. 


THE YODER COMPANY « 5525 Walworth Avenue, Cleveland 2, Ohio 








Complete Production Lines 


* COLD-ROLL-FORMING and auxiliary machinery 
* GANG SLITTING LINES for Coils and Sheets 
* PIPE and TUBE MILLS-cold forming and welding 
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More than meets the eye 


P-K Socket Screws, at a glance, may look substantially 
like those you buy from “habit.” You have to “look 
hevond the hex” for the difference. FOR TOP QUAL! y 
If you don’t, you are buying with a “blind spot” that tolerance gaged to your m< © exou, | 


Pt | 
can block your way to proved benefits other buyers are ane SpeEEENENS — SE 


using to advantage. Parker-Kalon’s exacting Quality 
Control is only one of the advantages you don’t see 


until you “look beyond the hex.” 





Compare every detail of product and service. Compare 
for advanced design . . . for proved assembly strength . . . 
for buying aids, and supply service. Get all the facts, 
and try P-K Socket Screws. You'll find they take top 
rating in any test. 
Get samples, information from your P-K Distributor, 
or write: Parker-Kalon Division, General American 
Transportation Corporation, 200 Varick Street, New * FOR ADVANCED DESIGN 
York 14.N. Y. tet speeds assemblies — makes them 
simpler, stronger — and saves erro 
FOR ASSEMBLY STRENGTH 
okayed in a million punishing tests by 
thousands of satisfied users. Re 
FOR PLANNING AIDS ond 1. 


buying data patterned to your spe 
cial needs, plus advice on assembly 


FOR SUPPLY SERVICE + 


up for fast action and lower purchas 
ing expense — by local Distributors 









FOR ANY STYLE OR SIZE 


You'll find any Socket Screw you need 
in P-K’s complete line. Hex Keys in 
all sizes, and several handy sets. 


Two of the many steps in the exacting 
P-K Quality Control routine are illus- 
trated. Left, the metallograph test to 
check metal structure, and right, the 
Magnaflux inspection, employing 
“black light’ to reveal any defects. 


.* 








FLAT HEAD BUTTON HEAD SHOULDER PIPE PLUGS 


i oprrr 


ocke ... See your nearby P-K Distributor... your local Supply and Service Special st 
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T GET ALL 
THESE ESSENTIALS OF 
COST-WISE ASSEMBLY 
GET P_K 

















If there’s a better way to bore... Davis does it! 


TT40] spherical boring tools cut machining 
me, maintain closer tolerance, improve finish 


--3 fast ways! 


re’s another profitable operation per- 


9 to 48" diameter bearing 


Se r seats with 

med by a Davis spherical boring tool, 

unted on a continuous feed facing , — > 1 SETUP, 1 MACHINE, 
ad. These special tools are currently . . 1 MAN 


ing used in machining 9” to 48” bear- 
1g seats of pedestals and caps. High- 
peed steel and tungsten-carbide cutting 
tools are used. 
As reported by a large electrical equip- 
ent manufacturer, the new tool has con- 
iderably reduced floor-to-floor time and 
| breakage. What's more, it maintains 
ser tolerances and produces a better 
finish than was previously possible. The 
Giddings & Lewis continuous feed fac- 
ing head, used to drive the spherical 
tools, is also used to complete all facing, 
GN straight boring and grooving on the same 
= setup. Formerly, multiple setups on vari- 
ous machines were required. 
If you've a spherical boring problem, 
chances are one of the three types of 
TH Davis tools shown below is the answer. 


and 1. FOR LARGER WORK—24 to 48” bore range 


Spherical motion of block-type cutter is 
produced through the simultaneous ac- 
tion of tool rotation and spindle advance. 
Spindle arms and swinging arms are me- 
set chanically linked. Covers these ranges: 
as 24 to 31”, 31 to 39” and 39 to 48” in 
diameter. 


2. FOR MEDIUM WORK—8 to 12° bore range 


ad This tool is actually a bar within a bar. 
The cutting block is positioned by the 
ball thrust bearing contacting the face of 
the lathe spindle. Motion of outer bar 
relative to inner bar moves the block- 
type cutter through a spherical path. 


3. FOR SMALLER DIA.— 8 to 13° bore range 


An adjustable stop collar that registers 
on the face of the end support bushing 
can be clamped anywhere along the bar. 
The collar positions cutter on the center 
of the proposed bore. Bar rotation and 
spindle advancement move cutter through 
an arc to produce the spherical bore. 


What's your boring problem? " D AW } % 


Davis offers you a complete tooling service to solve any ans ‘ 





routine or extraordinary boring problems. NEW spherical aw) BORING TOOL DIVISION 
; avis > describe Catalog 
oy, agen cpg line are described in Catalog | Amped OF GIDDINGS & LEWIS MACHINE TOOL CO, 


ey FOND DU LAC, WISCONSIN 





REMEMBER — if there's a better way to bore it — Davis will know it, 
t And if Davis can't bore it — it can't be done! 
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COMBINATION HORIZONTAL BORING MILL 
y\STom item le) it sit Bel slo. ae lie iehiee) 135 
OUTSTANDING FEATURES: note Gididnsion: conte ee? by dish... cul Gan 


A precision machine for drilling, boring, recessing, and made through optical microscopes. Mechanical spindle 
milling work. Table can be rotated to 360 degrees Ac feed can be changed without stopping machine. Auto 
curate automatic locking of rotary table every 15 de matic stop of spindle feed. Optical measuring system 
grees, and at any other position by hand pfeil) mmelile operates n conjunction with vernier scales calles! 
spindiehead have variable hydrou feed. All coord movement of column motor operated 


Headstock, column, and table settings by optical micro 
scopes to insure overall accuracy of .0002"’. Built in rotary 
table with optical microscope. Tables size 283," x 32% 
Max. distance table to spindle 19.7 Table travel, 23% 
Hydraulic feeds for all functions 0-78" per min. = 40 Taper 
spindle. Spindle travel 24.4 Spindle speeds 32-1350 
R.P.M. Feeds .0015"-.010” per rev 


@ Guoranteed Service by Trained Staff 
© Engineering Stoff will make recommendations 
based on your requirements 
Spare Parts in Stock 
Your Operators Trained 
Early Deliveries — Some from Stock 
Competitive Prices 
Financing and Rental Plans 
to Meet Your Requirements 


One of the world’s most accurate 
Swiss made machine tools 





DEALERSHIPS AVAILABLE 


Over 20 years experience in designing 
Exclusive Representatives in the United States and building machinery 


M, B. I. EXPORT & lela LTD Also United States distributors of low cost 


multi purpose vises * Tapping attach- 
ments * Quick change chucks and collets 
475 GRAND CONCOURSE, BRONX 51, NEW YORK Wille-Grip keyless drillchucks * Milling 

machine arbors, adapters, arbor spaces 
ABLE ADDRESS: MACHBUILD, NEW YORK and bearings * Lathe mandrels 


A Division of Machiney Builders Inc 


Many More Machines For Every Operation 
Our headquarters eal | Write for free illustrated brochure 103, 
in New York City . Po or state your specific requirements 
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Ratchet teeth for locking thrust 
control and regrind spacing. 


Usable resharpening zone 
without change in ground 
thread form 


Cutting teeth (chamfer @ e 


72. we 


lead of | 
» 98 guide nut only 










Ground-in 
thread form and helix angle 


Jel 


. ease of operation ...maximum accuracy and tool econ- 

omy by means of a true tangent method of thread cutting ex- 
clusively developed by Jones & Lamson. 
All four chasers in the set are positioned tangent to the work, mak- 
ing them cut like any other end cutting form tool. J&L tangent 
chasers have the thread form ground in at the exact helix angle 
for the size and pitch being threaded. Cutting action is confined to 
the chamfered area and the first full tooth in a set. The non- 
cutting teeth, purposely end ground above center, act as a preci- 
sion lead nut. The non-cutting teeth on all four chasers act as a 
steady-rest and help control the lead with extreme accuracy. Class 
III guaranteed. This means important savings regardless of your 
tolerance requirements. 


Tangent Stationary Type 
Capacities from #4 to 2” 





Tangent Revolving Type 
Capacities from #4 to 2” 


J&L Automatic Opening Die Heads and 
Chasers assure low initial cost ease of op- 
eration controlled resharpening use of 
carbide where applicable. Class III threads 
guaranteed. 








Brown & Sharpe Types, 
capacities #0-1%4” — for 
¥O & #2 B&S machines & 
a small turret lathes. 


JONES & LAMSON 92. tig 0mm 


Write for free copy of new Jones & Lamson 
Tangent Die Head OPERATOR’S MANUAL. 








ONES & LAMSON MACHINE CO., 518 Clinton St., Dept. 710, Springfield, Vt., U.S.A. (x } THREAD TOOL DIV. 
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¢, 
Operation view of machine showing scalping of one side of part. 


Milling Production Increased 8 Times 


Here's a good example of how one company made profitable use of Sundstrand 
“Engineered Production” Service. In addition to handling a much wider range 
of sizes of parts, this Sundstrand Model 66 Rigidmil increased production 
approximately 8 times compared to previous method and equipment. Parts 
machined are copper base alloy cakes requiring milling on two sides. Handling 
of the many different sizes of parts is simplified by the special work-holding 
fixture and turnover equipment. 


' AUTOMATIC LATHES SIMPLEX RIGIDMILS + DUPLEX RIGIDMILS 








“REG. U.S. PAT. OFF. 
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SIDE come 








POWER CONVEYOR 180° TURNOVER 


FIXTURE 











Diagram illustrating sequence of operations. 


Close up of work-holding fixture in pick-up position. —> 


The complete cycle is controlled by the operator from 
a push button station. First the cakes are loaded onto 
the conveyor by crane. Then the hydraulically operated 
fixture is lowered and cake guided into clamping 
position on power-driven rollers. With the part clamped, 
the fixture is raised and fed past a 30” diameter cutter 
for face milling one side. The fixture then rapid returns 
to its starting position and pivots down to the conveyor 
rollers. The clamps release the work onto the conveyor, 
and the rollers, now in reverse, carry the cake back 
into turnover fixture. The turnover fixture rotates 180° 
and places cake back on the rollers and the cycle is 


repeated for milling opposite side. 


Use Sundstrand ) 
“Engineered 
Production” 
Service 







This is but one of many examples of the practical 
application of Sundstrand “Engineered Production” 
Service. This same service is available to you without 


obligation. 


TRIPLEX RIGIDMILS SPECIAL MACHINES 
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Free Data 


Additional information on Sund- 
strand “Engineered Production” 
applied to 
problems is included in this book- 


Service as milling 


let. Write for your copy today. 
Ask for bulletin 747. 





SUNDSTRAND 


Machine Tool Co. 
2540 Eleventh St. « Rockford, Ill., U.S.A. 
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SEMI-PRECISION 
"Vv" BLOCKS 


for all-around shop use 


} | 


Sturdily designed for hard-usage 
Accurately machined from close-grain iron 
Ideal for drill presses, milling ma 
hines, shapers and planers. Will test 
round shafting for straightness 
Economically priced 





THICK- ACROSS NET 
NO BASE HEIGHT NESS TOP CAP. PRICE 
10 44." x 3 25% 3 3,” 342” dia $ 7.50 ea 
1] 614." x 4 4 - 54” 6” dia 15.00 ea 


Write for descriptive bulletin 


ACME TOOL COMPANY 


75 W. BROADWAY e NEW YORK 7, N. Y. 
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GAMMONS 
REAMERS * 


Originators and 

Manufacturers of 
Helical Reainers 
and End Mills 


Helical Taper 
Pin Reamers 
Shipped by 
Return Mail 


The 


CGAMMONS - HOAGLUND 


Company 
400 Main Street, Manchester, Conn. 
























um Wilson Rockwell” ' 
ACCO Hardness Testers | 


product 





New Motorized J é 7 
WILSON “ROCKWELL”* : 
Hardness Tester with . = 

SET-O-MATIC* Gauge. 





Y MODEL 
Llekie) Seiad fi 28) 


SET-O-MATIC* Dial Gauge 


e The Model Y wiLson 





“ROCKWELL” Motorized Hardnes 
Tester eliminates operations and increases tests per hou: 
The cycle of Major Load operation is less than 2 second & 
Operator merely applies minor load and taps depressor 
bar. No setting of dial to zero. Write today for literatur: 
@ Major load removed ® Major load applied 
by motor under dash pot control 


¢ Iluminated Penetrator ¢ Illuminated Dial Gauge 
*Trade Marks 
Wilson Mechanical Instrument Division 


AMERICAN CHAIN & CABLE 


230-H Park Avenue, New York 17, N. Y 

















SQUARE HOLED SLEEVES / 
SPEED UP TOOL-MAKING ¢ 


Patents Pending 








One of the most difficult problems in tool making can be solved easil! 
and quickly with Sturdy Square Holed Sleeves The perfection n | 
broached square holes can be had in boring bars, milling cutters and 
many other applications at a small fraction of the cost of impertect 
hand-made square holes. The Sturdy Square Holed Sleeve consists of 
a round sieeve with a perfectly square hole broached through the 
center. This hole is tapped at one end to receive a back-up screw 
which is furnished with the Sleeve. The Sleeve can be sweated or 
pressed into a drilled and reamed hole te make a perfectly square 
accurate hole in a very few minutes. 





Ine Sturdy Square Holed Sleeve will save 
you many heurs and many dellars in the 
making ef bering bars, toe! holders and 
other teels requiring square heles. 








SLEEVES MADE !N FOLLOWING SIZES: 
3/16, Ye. 5/16, %, 7/16, Ke, %, %, I” 


STURDY BROACHING SERVICE 
23520 TELEGRAPH RD., DETROIT 19, MICH 
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With the recent addition of such 


Ir ig and Fixture Components i. a new items as this heavy-duty jack 


with working parts of hardened- 


tool steel, Lodding now offers 
f f Ou the most complete line of stand- 
ard jigs and fixtures available. 





“~~ 


STANDARDIZE — 


YOU GET THE BEST 


All Lodding fixtures are carefully engineered and 
quality-built to provide long, reliable service. 
Forgings and powdered metal are used in many 
cases. Every Lodding fixture is Parkerized to 
prevent rust. 


AND YOU GET IT QUICKLY 


Immediate shipment from completely stocked, 
coast-to-coast distributors. 
You receive parts much faster 
than you can make them 
yourself. 











OF JIG AND FIXTURE COMPONENTS 


ali) 





Write for Catalog — includes full- 
scale layouts of every Lodding fixture. 
No obligation. 
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«oe from blank to | 


MOOCEL FF HOBBER HT THREAD MILLER 7-A ROTARY HOBBERS 


it YOU THREAD OR HOB 
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MODEL 7-A “AUTOMATIC” SINGLE-SPINDLE HOBBER 


3” diameter, single-start hob Hobs one gear every 45 seconds 

Runs at 350 R.P.M. 16 teeth in gear 

Feeds at .050” per revolution Face width of gear: 5s” 

Hobs two pieces per load Leading and unloading time: 2 seconds 


> 
l \—— pee aanoon 
a — Di — ——" 


The famous Lees-Bradner 7-A single spindle hobber has 
now gone completely automatic! 
From blank to finished gear the whole operation is 
“push-button”. Here’s how it works: 
Blanks are fed from a Syntron Vibratory Feeder down 
a rack to an automatic pick-up arm or loader. 
The loader picks up two blanks at a time and moves 
them to the hobbing position under an expanding 
mandrel. The mandrel holds the blanks while the 
hob moves forward automatically to commence the 
hobbing operation. 
After the gears have been hobbed they are ejected by the 
loader as it sets the next two blanks in hobbing position. 
As a control measure, the machine will not operate if: 

@ The blanks are not in the loader 

@ The blanks are nct removed from the arbor 

@ There is not sufficient hydraulic clamping pressure 
In the operation pictured the machine is hobbing a 
pinion gear for an automatic transmission. 


Write to the company for details on this amazing new 
automatic hobber. 



























Bs 


1.Arbor retracted 2. toader arm moves to 
ready for loading. right with 2 blanks. 


— 
3. Loader about to eject 4. Blanks held in place 
finished gear from by mandrel ready for 
under mandrel. hobbing operation. 


The Lees-Bradner 7-A Automatic Hobber is 

available in single units or quadruple mount- 

ings. (4 machines in line with common base, 
coolant tank, master control and feeder.) 
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CRI-OAN THREADING MACHINES 





MODEL 40 THREAD MILLER SH SPLINE HOSBER 12-8 HoBesER 





- + GET A BETTER 


JOB WITH A LEES-BRADNER 
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a hole here is annoying... 


a hole here is helpful 


Crucible Hollow Tool Steel Bars are help- 
ing eliminate the wasteful practice of drilling 
out a solid bar to make ring-shaped, or tubular 
steel parts, or tools with a center hole. The hole 
is already in Crucible hollow tool steel bars . . . 
no need for drilling, boring, cutting-off or 
rough-facing operations. 

You can get these hollow bars in any of 
Crucible’s famous tool steel grades, in almost 
any combination of O.D. and I.D. sizes. And 
you can get immediate delivery of five popular 
grades—KETOS® oil-hardening, SANDERSON® 
water-hardening, AIRDI 150® high carbon-high 
chromium, AIRKOOL® air-hardening, and NU 
DIE V® work tool steels—from a conveniently 
located Crucible branch warehouse. 

Call your Crucible representative for the full 
story of how these steels can best save you 
time and money. You'll be glad you did. 


© [CRUCIBLE] 
t 





HOLLOW TOOL STEEL 
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The one sure way of meeting today’s competi- 
tion is with today’s machine tools. The older 
machines were all right in their day but they 
just haven't got what it takes now. 


? f) . 


it took 
this old Red Ring Model 
GCC 60 seconds to shave 


a gear like the one shown. 


GCU today finishes 

same gear in just 16 
econds—and to much closer 
tolerances, too. 7 





2 3 In an 8 hour day the eles) 
will deliver 375% of the 
production of its predecessor. 


Sak 
SPUR AND HELICAL = 


GEAR SPECIALISTS 








ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 





NATIONAL BROACH & MACHINE CO. 


5600 ST. JEAN DETROIT 13, MICHIGAN 


WORLD'S LARGEST PRODUCER OF GEAR SHAVING EQUIPMENT 
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Kaukauna Machine Corp. 


Kaukauna, Wisconsin 








Kaukauna Horizontal Drilling and Tapping Machine Model 
3040. 


Product: 


To find a railslide way material that would provide de 
pendable life in a tough service application. it had to 
resist high bearing pressures and maintain the close 
tolerances required in machine tool service. Wear was a 
problem — the slide travels at speeds up to 100 inches 
per minute. The material also had to provide superior 
bearing qualities to operate satisfactorily against the 
semi-steel bed casting. 


AMPCO METAL 


The Ampco Metal ways show practically no wear in this 
tough, continuous service. That's how Ampco Metal helps 
Kaukauna guord its reputation for dependable operation 
and top-grade output. 

And that's why you find Ampco Metal at critical points 
in all types of machine tools — wherever wear and high 
bearing pressures are factors. 


IT'S PRODUCTION-WISE TO AMPCO-IZE! 


Problem: 


Solution: 





Results: 





Kaukauna Machine Corporation fights 
wear and high bearing pressures 






* 


Ampco Metal has high compressive 
strength — won't squash out. Itc has re- 
markable resistance to wear in all its 
forms—abrasion, corrosion, erosion, cav- 
itation-pitting, etc. Ampco Metal gives 
you high impact and fatigue values — 
makes a superior bearing material. That's 
why it is often called ‘the Metal without an Equal.” 
Ampco Metal is easy to use — available in prac- 
tically any form you need. You can get it in sand 
and centrifugal castings, sheet, plate, fittings, and 
fasteners. Also available as forgings, tubes, bars, 
extruded shapes, and welded electrodes and wire. 
Perhaps Ampco Metal is the answer to wear, 
shock, load, and many other troublesome problems 
you face. Let it help you to build greater customer 
satisfaction into your product, or to obtain higher 
production, lower costs, longer runs in your plant. 
Get complete information on any application from 
your nearby Ampco field engineer or write us. 








Tear out this coupon and mail today, 


Ampco Metal, Inc. 


MILWAUKEE 46, WISCONSIN 







WEST COAST PLANT, 
BURBANK, CALIFORNIA 


ane 


TS MEA 


LET AMPCO PROVE 
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*Reg. U. S. Pot. Off. 


AMPCO METAL, INC., Dept. TE-9, Milwaukee 46, Wisconsin 


I'd like to know more about Ampco Metal. Kindly send me your 
descriptive literature without obligation. 
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Which is the 








Cleveland 20 (“© fasteners 
FERROUS AND NON-FERROUS 


Hexagon Head Cap Screws e Socket Head 
Cap Screws—Plain & Knurled; also Flat and 
Button e Flat Head and Fillister Head Cap 
Screws @ Place Bolts @ Structural Bolts e 
Tractor Bolts e Square Head Set Screws e 
Socket Set Screws @ Milled Studs 





-.-it could be both made by 
fast economical CéeCap processes 


It just might pay you to take a good look at the special parts 
you’re buying that could be made more economically by Cle- 
Cap’s hot heading or cold extrusion processes. Quite a number 


of our customers have done it... and they like what happened. 


The forged blank (a) above was produced for one user. He 
finished it as it’s shown at (b). CleCap pre-forms your non- 
standard parts for further shaping and machining in your plant 
or manufactures them complete, ready for your assembly line. 


You'd be surprised at all the different shapes we’ve turned out. 


You can save yourself tooling and machine time. Take a look 
at what CleCap offers—engineering skill and experience in 
applying high production methods and machines to your prob- 


lems. Anyway, write for folder, “Specials by Specialists”. 


The Cleveland Cap Screw Co. 
2944 EAST 79th STREET . CLEVELAND 4, OHIO 
VUlIcan 3-3700 TWX CV42 


| OUBLE 
Originators of the Kaufman YTRUSION Process 
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Speedier Set-ups and Output 
of Medium-sized Screw Machine Work... 


The No. 4 Automatic, like all Brown & Sharpe Automatic Screw Machines, incorpo- 
rates the most advanced features for high-speed, repetitive production to extremely 
close tolerances. In addition, it provides you with many set-up advantages of real 
importance: turret tools, for example, need not be set to exact distances—the No. 4 has 
an independent, adjustable stop for each turret position. Moreover, a separate motor 
for the operating mechanism can be “jogged” to facilitate positioning of tools—or a 
complete cycle of operation may be run through by hand. Investigate all its advantages 
and you'll agree: the No. 4 is the production leader in the medium-size class—an im- 
portant contribution to the metalworking 


industry. Write for complete Bulletin. Brown & Sharpe 
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a yj MILLING CUTTERS 
Wp ued END MILLS 
AN, ¢& Butterfield — | 


With the addition of Milling Cutters ——— | 
and End Mills, Butterfield now offers 
a full line of metal cutting tools. 
Milling Cutters and End Mills are made 
to the same exacting standards of 
dependability and extra performance 
which mark Butterfield’s Taps, Dies, 
Drills, Reamers, Counterbores, and 
Screw Plates. 














UNION Twist pDRitt COMPANY 
BUTTERFIELD DIiviSsSIion 
DERBY LINE, VERMONT, ae ter 


TAPS - DIES - DRILLS - REAMERS - COUNTERBORES - SCREW PLATES - MILLING CUTTERS . END MILLS 
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he Moore-Fosdick | 


The only machine of its kind in 


® Greater range—22" x 42” x 27” height © Automatically positions work to +.0001" 


e Grinds jigs, dies, punches, templates and machine parts ¢ Infinite Grinding Speeds—12,000 to 60,000 rpm 


e Contour and Chop Grinding e Slot Grinding Attachment @ Spindle-Housing Heat Contro! 


This new machine combines the unique Moore Jig 
Grinding Head with the exclusive Fosdick Automatic 
Positioning Table. It gives you greater capacity for 
precision grinding with the speed and convenience of 
a table that automatically positions work to OOOL’”’. 
There in the 


approa hes the Moore-Fosdick in jig-grinding capac- 


is no other machine world that even 


ity, versatility, convenience and precision 


Grinds Cylindrical and Tapered Holes. The \oore- 
Fosdick allows you to grind cylindrical as well as 
conical holes, with taper in either direction. An an- 


gular and indexing device built into the main spindle, 


Ss P E Cc i F : 








Capacity : No. 30-G No. 42-G & No. 42-PG* 
Table size 36"x18 44"x22 
Table travel, Longitudinal 30 42 
Table travel, Crosswise 17’ 22 
Table top to wheel collet 2” to 27 2" to 27" 
Spindle to column ways 18" 18’ 
Spindie to column 
below ways 20 25%" 
Four spindle speeds: 90, 120, 180, 240 


Spindle feeds by air-powered hydraulic control— 


infinite speed control 


Grinding speeds: 12,000 to 60,000 rpm; 3 heads 
Grinding Capacity: 

With grinding wheels «” to 5" (8" with adapter) 

With diamond mandrels ‘4" to 4. 
Travel main spindle slide 3% 
Angular adjustment of spindle up to 1%° either way or 3° 
included angle 
Radial offset of grinding spindle-from center to 1%" off center 
by rough adjustment-while running 0.0001" adjustment for 
distance of 0.075" anywhere in the 1% range. 


208 


and the newly developed slot grinding attachment 
permit the quick, accurate grinding of any contour- 


regular or irregular. 


Large Work Capacity—lInfinite Number of Speeds. 
The Moore-Fosdick A. P. Jig Grinder has an infinite 
range of grinding speeds — from 12.000 to 60.000 rpm 

. allowing extreme versatility and accurate con- 
trol of grinding and stock removal. Larger table 
size and greater work height, coupled with greater 
power, extend the overall range of precision grind- 


ing operations. 


c A FT Ff °o N Ss 


Weights and Floor Space: No. 30-G No. 42-G & No. 42-PG 
Machine with regular equip- 

ment, including motor 6000 Ibs. 11,000 Ibs. 
Shipping weight 6750 Ibs. 12,000 Ibs. 
Floor space 77"x82" 102”x128" 


Standard Equipment: 

Four-speed constant torque % hp motor, 220-440 volts, 50-60 
cycles, 2-3 phase, wheel dresser—micrometer stop-wrenches. 
Two built-in locating devices: two 1” .0001 inside micrometers; 
two 1”, 2”, 3”, 4”, 5", 10” and one 15” end measurers in box. 


Compressed Air Requirements: 

90 to 100 Ibs. @ 15 cfm, furnished by customer. We recom- 
mend a heavy-duty 7.5 hp air compressor with a water after- 
cooler, provided it is capable of this output. 


A 


42-PG Moore-Fosdick Jig Grinder with Automatic Positioning. 


Write today 


for price and delivery information. 
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Grinding Wheel Outfeed,Reads .0001", 
i Adjustable while running 


) ig Grinder » 


he world! 


Vertical Slide Taper Setting 





oe 


Positive Adjustable Depth Stop, 
Micro Setting 


ea 
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; Depth Measuring Dial 
»ss Power Traverse Safety Switch we to .001" e 
. ; d Positioning Control 
Heating Elements for 
Continuous Temperature Control 
n of Spindle Housing 
yI 
Grinding Wheel Outfeed Slide, 
Course Adjustment 
Longitudinal 
Power Traverse Safety Switch 
and Positioning Control 
Measuring Rods 
or Duplicating Bars | 
Push Buttons to Control 
Table and Slide Rapid Traverse 
and Positioning of Table 
and Slide 
Positions Work Automatically to + .0001”. With the same job — weeks, months or years later. 
\utomatic Positioning Table, you can get fast and 
accurate positioning of parts to be ground. Two Grinder Head Dimensional Stability. Latest design 
simple duplicating bars may be prepared to position of the grinding head incorporates new features to im- 
work automatically to + .0001” —at the touch of a prove further its stability. These include: (1) Elec- 
‘ns pushbutton. This means that complex grinding jobs tric heating elements in the main spindle housing to 
: with hundreds of holes require only one set-up. On maintain uniform temperature whether machine is 
one-time” jobs, measuring rods can be used in place running or not; (2) An observation thermometer so 
of bars. For precision production jobs, the easily- located as to indicate any temperature change within 
made, easily-stored duplicating bars give you a per- the housing; (3) The housing itself is cast from 36% 
manent record of positions. Once a job is run, you nickel iron to reduce the effect of any possible tem- 
store the bars and use them every time you rerun that perature variation to an irreducible minimum. 
Need Drilling nents Get a Proposal from Fosdick! 





‘ = ie Automatic 
Radial Jig Sensitive and Sensitive Positioning 
Drills Borers Upright Drills Radial Drills Machines 


THE FOSDICK MACHINE TOOL CO., CINCINNATI 23, OHIO 
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Non-Shrinkable Colonial No. 6 


The non-deforming, oil-hardening steel that com 
bines ease of machining with low hardening tem. 
perature. Fine performance on blanking dies 
punches, gauges, bushings, etc. 


Air Hard 


5% chromium, air hardening with minimum dis. 
tortion. Provides toughness and better wea: 
resistance for thread rolling dies, forming an 
blanking dies, knurls, punches, gauges. 


Ohio Die 


High carbon, high chromium alloy, air hardening 
Affords exceptional resistance to wear, with long 
life on trimming die, lamination die, shear blad« 
coining die, roll, mandrel and other difficult as- 
signments. 


Crocar 


Air or oil hardening. A high carbon, high chro- 
mium steel, highly wear resistant; properly se- 
lected for lamination dies, wear plates, slitting 
cutters, forming dies. 





Red Star Tungsten 


Oil hardening. Unusual edge strength and wear 
resistance, with high hardness. Specify for taps 
punches, spinning tools, slitters, blanking dic 


Monvtacturers of First Quality Tool and Die Stee's 


Latrobe, Pennsylvania 
COLONIAL STEEL DIVISION + ANCHOR DRAWN SIEE\( 


In Canado 


Venodium-Alloys Steel Canada Limited, London, Ontario 
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Mechanics Universal Joint Division of Borg-Warner 
Corporation now combines automatic heat-treating 


and metal-working operations on the same machine!* 


A Tocco Inductor Coil, matched to one spindle of a 
multiple spindle automatic screw machine, heat 
treats the inside diameter of automotive trunnion 
cups—after they have been completely formed on 
the same machine tool. Twenty-two, 20 and 50 kw, 
450,000 cycle TOCCOtron Induction Heating units 
and 44 automatic screw machines (installed here 
and in other plants) make up this high-speed pro- 
duction team. 


THE OHIO CRANKSHAFT COMPANY 


» Wow... Machining 
and Heat Treating 





Operation! 


with 1OCCO Induction Heating 


This new method permits the use of SAE 1144 steel 
and eliminates costly, time-consuming copper plat- 
ing and carburizing operations formerly required. 
Heating and quenching cycles total approximately 
10 seconds per part, and production is in excess of 
300 parts per hour from each machine. 


If your products or their components require heat 
treating, soldering, brazing or forging it will pay 
you to investigate TOCCO for better, faster ways of 
producing them at lower unit cost. 

*A patented process 


ee ee em porn i J —_—seorerrnr Soe 


THE OHIO CRANKSHAFT CO. 

Dept. G-9, Cleveland 1, Chie 

Please send copy of ‘Typical Results 
of TOCCO Induction Hardening and 
Heat Treating.” 

Name 

Position 

Company 


Address 


Zone—_State_, 
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MODEL 96-05 CHUCK WITH ITS TAPER SHANK ARBOR 


jf ~=MODEL 96-F1 SHOWING ITS BACK 
MOUNTING FLANGE 





NOW! New Jacobs Model 96 
Rubber-Flex Collet Chuck 


brings famous grip to whole new group of applications 


Grinders! Milling machines! Jig borers! Jig 
grinders! Lathes! Various types of special ma- 
chinery where precise compact collet closure is vital! 

ALL get the benefit of the famous Jacobs Rubber- 
Flex Collet grip in the new Jacobs Model 96 Collet 
Chuck. 

The long, steel jaws of this collet locked to- 
gether with oil-resistant synthetic rubber —— provide 
an absolutely parallel grip over the entire bearing 
surface. 

What’s more, each collet has a full 4" range so 
that the standard set of eleven Rubber-Flex Collets 
cover the gripping range of eighty-eight split steel 
collets! A geared key tightening device and self- 
tightening toggle action of the collet jaws give the 
chuck gripping power far beyond that obtained with 
split steel collets. Chucks any diameter bar between 


14." " 


Ag” and 1%". 


For work holding: Model 96 Collet Chuck permits 
precision chucking of bright finished bars, with close 
or wide tolerance diameters, resilient or compressible 
materials, tubing and brittle materials such as 
ceramics or glass. 

For tool holding: Model 96 Collet Chuck can be 
used for drilling and reaming on jig borers and other 
high precision machines, holding proving bars and 
indicators. Extreme accuracy and wide capacity 
range make it ideal for tool and cutter grinding on 
cylindrical and cutter grinders. 


TWO MODELS: Model 96-05, $135.00; Model 96-F'1, 
$150.00. Rubber-Flex Collets, $12.00 each. 

For further details, ask your Industrial ¢ 
Supply Distributor for Catalog 54-CC. 
The Jacobs Manufacturing Company, 
West Hartford 10, Conn. 











dca nae 


PRECISION REAMING ON JIG BORER NEW JACOBS MODEL 96-F1 COLLET 
wi Model 96-05. CHUCK on magnetic chuck holds 
work for surface grinder. 


CHUCKING WORK ON VERTICAL MILLING MACHINE 
with Model 96-F 1. 


MODEL 96-05 


IF IT’S A 


ACOBS | 


IT HOLDS 


Jacobs and your 


local distributor 


are ready to deliver the chucks you 


need and the service you deserve. 


... first in chucks 


... first in service 


NEW CHUCK Model 96-F1 here PRECISION BUSHING GRINDING with 
lds work on jig grinder. Model 96-05 














WOODWORTH 


N. A. WOODWORTH CO., SALES DIVISION, 1300 £. NINE MILEROAD + DETROIT 20, MICHIGAN 


PRECISION GAGES + CONE-LOK JIGS + DIAPHRAGM CHUCKS AND ARBORS «+. PRECISION PARTS 
PRECISION HEAT TREATING OF AIRCRAFT PARTS 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-214 The Tool Engine 






























Three inch spindle Lucas 
performing a drilling operation in the 
shop of Coe Mfg. Co., Painesville, Ohio. 
With one set-up, boring, drilling and milling 
can make the Lucas a profitable producer 
on even the most complex and close 
tolerance work. 





If you operate a contract shop, JUST ONE LUCAS 
will enable you to out-bid competition on a wide 
variety of work. 

It will prove to be your most versatile and 
PROFITABLE machine — on one piece or a thou- 
sand — because it can perform a wider variety of 
operations than is possible on any other machine in 
your shop. 


~ 
a 
4 
= 
mis 
wees 
"x 


THE NEW BRITAIN MACHINE COMPANY *® CLEVELAND 8. OHIO 


DIVISION 












On many contracts your new Lucas will cut a 
big slice out of your COST DOLLAR and add sub- 
stantially to your PROFIT DOLLAR. 

A moderate investment will put this smaller size 
3” spindle, table type Horizontal Boring Machine 
to work making money for you. 

Write for the NEW Lucas catalog — just off the 
press. 
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Three, four, five and six inch spindle 
Lucas Horizontal Boring, Drilling and Milling Machines 


Our general catalog is filed in the Sweet’s Machine Too! Catalog File. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-215 
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Bay State Taps produce threads 

of the utmost precision 

with a maximum of productivity. 
This dual quality of 

Bay State Taps... precision 
performance .. . is readily available 
from nearby shelves of 


industrial supply distributors. 


BAY 
STATE 










KAUFMAN 
TAPPING MACHIN 


BUILT FOR SPECIFIC PRODUCTION JO 

























Depth Control 





reversing Motor Driv 


* Pressure Lubricat 
Lead Screws 


* Fast, Accurate 
Rugged Index 


e Other Head Ur 
* Available 


*And Many Other 
¢ Worthwhile Feature 


Send prints and sample 
your work for further 

formation and recomme 
dations on how Kaufma 
Tapping Machines can re 
duce your producti 


‘ 





> Catalogs Number 
THE MODEL 75-24 754 and 1153 
KAUFMAN TAPPER Mailed on request 


KAUFMAN MANUFACTURING COMPANY 


KAUFMAN 
553 S$. 29th St. © Manitowoc, Wis. 


USE READER SERVICE CARD; INDICATE A-9-216-2 
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Automatic 
Size Control 
for 
Cylindrical 
Grinding 
Machines 


INCREASE 
PRODUCTION! 





PAY. 2,678, 500 


Reduce scrap. Improve quality on your cylindri- 
cal grinding operations. 


The Model 229-ABD Foster "ELECTROSIZER” Gage illustrated, sizes 
the work during the actual grinding operation. 





It features: Automatic dwell control ahead of finished size. 
Automatic retraction of wheelslide at finished size. 


For the first time an automatic gage which can be used to accu- 
rately grind splines or interrupted surfaces. 


Write for our complete catalog of grinding gages. 


FOSTER ENGINEERING CORP. 


4200 WOODWARD AVENUE + ROYAL OAK, MICHIGAN 








USE READER SERVICE CARD; INDICATE A-9-216-3 
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IT’S 


The automotive industry stands as a leader in 
technological advancement and cost-cutting produc- 
tion techniques. That's why today practically every 





important automobile manufacturer is using Ohio 
Knife Aluminum Bronze Wear Plates on body dies. 


By a unique clading process, long-wearing alu- 
minum bronze is bonded to a machinable steel bas¢ 
, 


ost is drastically lower when compared to solid 
1st bronze plates. A finer qudlity bearing surface 





obtained, resulting in longer life. When fitting is 
quired to suit die, steel backing of plate is easily 
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WHEN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-217 






YOU FOLLO| 


num bronze plates are applicable wherever a die 
has a sliding or cam action. A large selection of OK 
aluminum bronze plates carried in stock finished 


ground, flat and parallel ready to ship. Specials 


made to your specifications. Literature available 
showing our standard sizes. Write Dept 
Manufacturers for the metalworking industry of 


SLITTER KNIVES © SHEAR BLADES © BRONZE WAYS © ROTARY SHEAR KNIVES 
HARDENED SPACERS © BALL RACES ® HARDENED WAYS © WEAR STRIPS © GiBs 
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“ad ye are outstanding examples of this latest production trend. 





FOOTBUR 


STATION TYPE MACHINES 


Production-wide engineers in leading automotive plants are 
specifying Footburt Station Type Equipment on cylinder 
blocks and cylinder heads as the most advanced method in 
quantity manufacturing. Similar operations that ordinarily 
require several separate machines are grouped in one station 
machine, thus greatly reducing handling and providing better 
production control. Combining of valve hole operations, cyl- 
inder boring, the majority of drilling and tapping operations 


THE FOOTE-BURT COMPANY + Cleveland 8, Ohio 
Detroit Office: General Motors Building 


17 Station - 80 Spindle 
Machine for Drilling and 
Reaming Tappet Holes 





FOOTBURT 


M A CC H rT oO 8 Lt S&S 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-218 The Tool Enginee 








SUPER FINISH OF 
UNIVERSAL DRILL BUSHINGS... 






--- reduces tool 
wear to a minimum 


One sure way to cut excessive tool wear in your operations 

is to specify Universal Drill Bushings because their superfinish bores help reduce 

wear on production tools to an absolute minimum, especially in close tolerance work. 

The blended radius on the top inside diameter helps prevent tool hang-up and breakage. 

100% concentricity and hardness tests insure accuracy, uniform high quality and 
long life. Knurled heads provide a quick, sure grip. Universal Drill Bushings are produced 

in a complete range of standard sizes and lengths. Orders for special dimensions 

will receive prompt attention. For complete information, write to the office 
nearest you—Universal Engineering Sales Co., 1060 Broad St., 
Newark 2, N.J.; 5035 Sixth Ave., Kenosha, Wis.—or our home office. 





UNIVERSAL 


COMPANY 

















FRANKENMUTH 3 
MICHIGAN 








(1) BORING CHUCK 
(2) MIKRO-LOK BORING BAR 
(3) STANDARD COLLET CHUCK 











(4) FLOATING COLLET CHUCK 


(7) STAMDARD DRILL BUSHENG 











ENGINEERING 


(5) WEDGELOCK PRODUCTION VBE 
(6) “KWIK-SWITCH” TOOL HOLDER 


(8) UMIVERSAL INDEX PLUseBeR 
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e DRILL 


e COUNTERSINK 


e REAM 
e COUNTERBORE 





ERRINGTON 
TAP-DRILL 
fee ATTACHMENT 







Capacity to 4" drill and 5/16’ 
tap. Available with 2, 3 or 4 
spindles. Spindles spaced to 
hondle work up to 51/2" cut- 
side diameter 


Ail ON ONE DRILL 
PRESS SPINDLE 
















. without taking your hand off drill press 
feed handle. Yes...with this new Errington 
Tap-Drill attachment, you simply slide the 
work under the head from one spindle to 
another. An automatic reversing tapping spin- 
dle is built in, making it unnecessary to reverse 
the drill press for tapping. , 

Hardened and ground spindles. Gears turned on 
spindles (not pinned on). Heavy duty grooved 
ball thrust bearings all enclosed in a sand cast 
aluminum case and cover. 


Send For Complete Information 


ERRINGTON Mechanical Laboratory. Inc. 


Established 1891 





Main Office ond Plant: STATEN ISLAND 4, NEW YORK 


USE READER SERVICE CARD; INDICATE A-9-220-1 
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THE RIGHT TOOL FOR THE Jug 
1S HALF THE Jue 
—An Old Axiom Still T ve 


THE RIGHT TOOL FOR 
SMALL END MILL JOB IS 4- 


as > MICRO MINIATURE 
When zee fijnk of sual END MILL 


MICRO MINIATURES 





DISTRIBUTORS 
MIDLAND ENGINEERING & SUPPLY CO., 7516 W. Belmont Ave., Chicago 34 
MATERIAL SALES co., 18456 W. McNichols, Detroit 19, Mict igan 
KARL A. NEISE, 404 Fourth Avenue. New York 16, N. Y 


it Tite hor 


WOODSON TOOL CO. Catalog 






4811 LENNOX BLVD.. INGLEWOOD, CALIF 


USE READER SERVICE CARD; INDICATE A-9-220-2 





FOR CUTTING 

. . » SHAVING 

. . » BURNISHING 
AND INSPECTION 


in GEAR PRODUCTION 


THE FELLOWS GEAR SHAPER COMPANY, SPRINGFIELD, VERMONT 
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A PENNY SAVED ISI 


PROFIT EARNED: 


~! 





WITH YOUR 
RUTHMAN 


GUSHER 


COOLANT PUMP 


Low in initial cost, efficient in 
operation, you can depend on 
your Gusher Coolant Pump for 
economical operation. 
1—They use less power when 
throttled and require no 
packing or priming. 
2—Pre-lubricated heavy-duty 
ball-bearings reduce main- 
tenance attention. 
3—Electronically balanced ro- 
tating assembly cuts wear 
through vibration to a min- 
imum. 
For economical, efficient, long Illustrated is a CC-4S 
lived Coolant Pumps always Rogers Circular Knife 
specify Ruthman Gusher Cool- grinder équipped with 
ant Pumps. a Gusher Coolant Pump. 


A, 
h 


THE RUTHMAN |MACHINERY Co. 


1810 READING ROAD CINCINNATI, OHIO 
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This design provides a basic 
machine employing standardized 
component assemblies with utmost 
versatility. It enables the user to 
create his own single purpose 
machine to keep pace with 
engineering changes and obso- 
lescence of parts, Yet it requires 
only one original investment, 


DRILLING 
MACHINE 


@ Fully Automatic 
@ Highly Accurate 


@ Quickly Converted 
@ Wide Job Range 











QUICK SPECS: 
1. Handles 8" to 60” diameter 


bolt circles. § 
2. Accommodates up to four H Nome ord 12 i 
drilling or tapping units. ’ 
3. Has 16 spindle speeds from H Position 
180 to 6700 RPM. H 
4. Interchangeable index plates P) Company 
for equal or unequal hole ; 
patterns. A Address 
5. Has 2" capacity in stainless a 
steel. H Te tl 
6. Units quickly adjustable radi- heel, Zoe 
ally, vertically and circum- St ——~. State 
[ee 


ferenticily. Pmeee, 









© Completely Flexible 
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Wiedemann Turret ~ Punch Presses 
Pay Off IN TWO YEARS OR LESS... 


(4000 hours of operation) 





precision-pierced parts of these and similar products 


are produced in small lots with low tooling cost | 










WITHOUT LAYOUT — WITHOUT SET-UP 





A WIEDEMANN PIERCES SMALL LOTS 
COMPLETE, IN LESS TIME THAN LAYOUT 
BY CONVENTIONAL METHODS 


We'll gladly make a time study on your work. 


WIEDEMANN MACHINE COMPANY 
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ere t.sedan. 
Pepsi ELM GOAL MOP LAR ALEC 
— -—_ i Fe 


am 








Old lathe time..........28 minutes per piece 


Sidney Lathe Time. .....18 minutes per piece 


TIME SAVED 10 MINUTES PER PIECE 


EXAMPLE No. 2 


TURNING SPRING DRUM SHAFT Si DN EY 


TAPEAP SN Tar- 2 oser- scm ei Od 
ea 


en tess BEDS 








a 4 cima 
S yal ‘ak 


PT Ss. sc sancaseudesacaneat 90 minutes each 


Sidney Lathe Time....................30 minutes each 


CUT WORK TIME TO 
eee 60 MINUTES EACH 


FRACTIONS 


TIME COSTS MONEY . . . SAVE TIME AND MONEY WITH SIDNEY TRACER LATHES .. . 





the tracer imparts all impulses to the various operating units as it follows along a template 
or master piece. These units function automatically to reproduce the work in any quantity... 
Keg the more work produced, the more time and money saved. 

W462 

KA 







Write. for bulletins 





THE SIDNEY MACHINE TOOL CO. ¢ SIDNEY, OHIO 


Builders of Precision Machinery since 1904 
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FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-224 The Tool Engineer 


Mastery over the ‘’King. of Beasts” 
depends on perfect control 








Supremacy in manufacture of Bath Taps, depends on 


vigilance during every. step of production. Again 


a matter of perfect control! 


It begins with careful laboratory tests of basic materials 





.. and continues with rigid check-ups on machine function 
and routine inspections for accurate measure ... to meet 
the high performance standards set for Bath regular and 


custom-built ground thread taps. 


Quality control is a matter of habit at the Bath plant 
it’s the reason you can depend on uniformity and 
exact duplication, every time you re-order. 


engineers check every 
to see that all Bath 


iin ie aeeiiionel om de Remember . . . Bath engineers are experienced in “tap- 


best threading job for 


: ology” ... they’ll be glad to help you maintain control over 
requirements, 


threading costs, by proper tap selection. 


Insist on BATH TAPS tor BETTER THREADS 


JOHN ATH & CO., Inc. 


28 Grafton St., Worcester, Mass. 


G AND RING THREAD GAGES @e GROUND THREAD TAPS @ INTERNAL MICROMETERS 
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INFINITE CONTROLLED 
SPEEDS 30,000 TO 


65,000 R. P. M. 


Easily connect jig grinder 
fo jig borer or mill 


Then you con finish grind in hordened steel! to “tenths” 
lig grind dowel holes squore with o ground bose move 
location of holes in hardened steel blocks jig grind inter- 
chongeable holes in hardened sections grind small holes 
with diamond impregnated mondrels grind contours and 
relief with tungsten carbide burrs grind radii in die 
sections eliminate jig bushings in tools where close spacing 


is essentic 
Other infinitely controlled 
air driven spindle applications 


Place spindle on most any machine. Use it for finishing con- 
tours on hardened steel working surfaces burring or 
milling die castings routing wood contours carbide 
milling or finishing slots finishing holes in hardened steel 
to ‘tenths grinding with diamond wheels, carbide burrs, 
or diamond impregnated mandrels 

10 


Advantoges micro finishes using corbide mills . . . 


6 micro finishes using mounted points, operotes oat ony 


ongle oir driven, air cooled, overheating prevented . 
speed controlled of optimum point 3%" long motor 
uses little working spoce By controlling speed at ony 


point you abolish need for many constant speed spindles. 


For immedicte quotation please state machine 
tool application. Get this manual of photos 


showing operotions Vulcanaire performs 


*Dependably accurate to “tenths” 


huleanure 


W's bull by tookmaters for toolmokers 


MAJOR VULCAN SERVICES 


Engineering, Processing, Designing and Building, Special 
Tools .. . Dies . . . Special Machines . . . including the 
Vulean Hydraulics that Form, Pierce, Assemble and Size. 


VULCAN TOOL CO. 


7300 LORAIN AVENUE + DAYTON 10, OHIO 


USE READER SERVICE CARD; INDICATE A-9-226-) 
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BIG BROTHER 
BENDER 


Produces Without Special 
Teoling—Saves Die Cests 
Saves on Expensive Presses 


Model BBB 


= - 


Illustrated above are a few g, 
many forms that can be oroducs, 
ficiently on the Multiform Be. 
using the standard too 





The heavy duty Big Brot -~ 
Bender is designed [or {2, € 
cating bus bars, bracke: x 
fixtures, etc., without spe 
tooling. Air controlled » 
finger tip response. Con, 
complete with dies, mandy 
and wrenches—punch) 
and blanking dies extra, ¥ — 
punch holes up to |” 
form material up to 
thick by 4” wide. We ;\; 
build smaller hand or ; 
operated models | 
forming up to %*x14 
material. 


Send for illustrated folder TE-5 
7 North Pitcher St| = JJ. A. RICHARDS CO. _ 


USE READER SERVICE CARD; INDICATE A-9-226-2 





Seti 


~~»: LOW COST | 
Pe Se DEPENDABLE |) | 
eae ® i DIE oe 


Automatic Stop * y= Danly Primary Stop > | 


“ P| 

7 Durably made of quality stock . . . simple 

i and easy to attach . . . can be fitted to any 
my die in 10 to 15 minutes. Adaptable to blank 
oy ing, progressive or compound dies and can t 

used on strippers 5% inch thick and up. Works 

well on either right or left hand feeds—or with light or heavy 
material. Provides long, trouble- free performance. 





Pays for itself after a few short runs 








p/fC+) — Automatic Stop individually packed 
| |p With Trip Spring and Mounting Screws $2.50 each 
| Primary Stop $6.00 doz | 
es (Discount for quantity orders) 
if Automatic Stop Primary Stop 
Cat. No.| A]B | C [0 Cat.No.[ A] BI C 
~9-11-6 | 2%] 5” 154" [3” 9-31-6 | ¥i"| 34° | 2% 
9-21-6 | 4" 6" 7a 9-41-6 | 3a"[ 3a" [2867 
4 eae Rs wr Tic’ | aa" Way 1, 
Ae Specify right or left hand 951-6 | 4°16 [2 - br “4 


For immediate delivery, specify size and mail orders to 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Larantie Avenue, Chicago 50, Illinois 





USE READER SERVICE CARD; INDICATE A-9-226-3 


The Tool Engi nee! 

















100 aI PORNO Lat 8 





Here’s your guide to 


SAVINGS wish new 


Standardized BOSTON... Products 
— from STOCK 


BEAR-N-BRONZ 
Solid Bronze Bearings 


A complete line — 768 stock sizes of 
Standard Bearings — 221 stock sizes 
of Cored Bars — 35 stock sizes of 
Solid Bars. CERTIFIED Highest Qual- 
ity, with a MONEY-BACK offer. 


NEW 





SPROCKETS 
Larger, heavy duty 
SHOLD-A-GRIP 
Interchangeable Tapered 
Sprockets and Bushings 


Sprockets up to 24” pitch dia. — 
and Bushings to fit shaft sizes from 
v2" to 3” by lé6ths. Also, more sizes 








evailable in conventional sprockets. 












20 SHAFT SIZES 
UP TO 26" ce 


BOST-BRONZ 
BEARING BANK 


A sturdy metal kit, with 47 common 
sizes of Bost-Bronz oil-impregnated 
bearings, from which 313 standard 
sizes can be cut with a hacksaw — 
means you have any bearing you 
need on hand in any emergency. 
Saves 50% over buying same bear- 
ings separotely. 


PILLOW BLOCKS 
and Flanged 
Cartridges in 
larger sizes 


Now, precision Type ABEC No. 1 
Classification Bearings in a stock size 
range for 27 shaft sizes from 2" to 
27(6, fully self-aligning. 


NE 


ADDED TO FORMER 
4" TO 1%" RANGE 











NEW PRODUCTS Catalog NP-55 | 


lists full specifications of these new Boston Gear 
products and many others in 196 pages. Get your 
copy ... use it with your BOSTON Gear General 
Catalog No. 55 . . . for up-to-the-minute informa- 
tion on the products that make BOSTON Gear first 
choice of cost-wise buyers. 


20° PRESSURE 
ANGLE SPUR GEARS 
in a full range of 
stock sizes 


Off-the-shelf delivery on 20 pitch to 
4 pitch with pitch diameters from 
6" to 40”. Save 20% in weight — 
space — cost. 








3-PIECE 
JAW COUPLING 
with BOST-BRONZ 
insert 


BOST-BRONZ oil-impregnated Bear- 
ing cushions torsional load, resists 
wear from any rubbing friction . 

17 stock sizes, with hole diameters 
from %” to 1/2”. 





Get your copy from your nearby 









DISTRIBUTOR 


Look under “Gears” in the Yellow Classified Section of your 
Telephone Directory for the BOSTON Gear Distributor nearest 
you. Catalog NP-55 also available from Boston Gear Works, 
83 Hayward St., Quincy 71, Mass. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD 
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Siianaaeiinan! 


Unsr ako Self-Locking Socket Set Screws are used to hold the Vernier-Set or Cycle-Progress cam 
on the shaft of this precision timing device. Once they are tightened, they maintain the accurate 
setting so important to the operation of the instrument 


You can lower your inventory by using 
UnBRAKO Standards—stocked by your distributor 


You'll have less money tied up in inventory, you'll get personalized service, 
faster deliveries. In addition, you’ll reduce assembly time and increase 
production with these precision industrial threaded fasteners. Write for 
UNBRAKO Standards—a complete listing of socket screw products made by 
SPS and stocked by your local distributor. STANDARD PRESSED STEEL Co., 
Jenkintown 37, Pa. 


AKO socker screw Division 


JENKINTOWN PENNSYLVANIA 











FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-22 





Because they are so tiny 
the UNBRAKO set screw 

picked up and started jr 
the tapped hole with the 


long arm key. 


\F 


\& 


5 


Tne compactness of the 


design of the timing device 
makes it necessary to turn 
the screw in prior to assem- 
bly. The uniform depth and 
size of the hex socket 
permit maximum torquing, 


speed assembly. 





UNBRAKOs—made of heat 
treated alloy steel—have 
fully formed threads, Class 
3 fit; have knurled cup 
point for positive locking 
Are available in standard 
sizes from #4 to 1"’. 





houlder Knurled Head Vowel Butt 
ew ap Screw Pin Sock 
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I, REALISTIC APPROACH 
TO THE 









e@eeeeeeeeaeeee@ 
e@eeeeneee eee eee 


ENOID OPERATED PILOT OPERATED AIR PILOT OPERATED 
RECTIONAL VALVES DIRECTIONAL VALVES DIRECTIONAL VALVES 


eeeveeeee CONTROL VALVES 








CAM OPERATED RELIEF AND CAM OPERATED 
DIRECTIONAL VALVES SEQUENCE VALVES FLOW CONTROLS 


seeeeeete DOUBLE ACTING CYLINDERS eeeeccece 





FOOT MOUNTED CENTERLINE MOUNTED CLEVIS MOUNTED 
CYLINDERS CYLINDERS CYLINDERS 


eeeeeecece CONSTANT AND VARIABLE VOLUME PUMPS eeeeeseee 





CONSTANT VOLUME VARIABLE VOLUME VARIABLE VOLUME 
HYDRAULIC PUMPS HYDRAULIC PUMPS WITH CIRCULATING PUMP 


see eeeees POWER UNITS AND ACCESSORIES inthis 





SINGLE AND DOUBLE PILOT OPERATED PRESSURE SWITCHES 
PUMP POWER UNITS CHECK VALVES 


Send for this completely illus- 
trated, condensed catalog of 
the H-P-M line of hydraulic 
components. No obligation, 
of course. 





ptember 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD 


Consider hydraulics for the 
power and control of your auto- 
matic equipment and rely on 
H-P-M as your best source for 
hydraulic components. Our com- 
plete line of cylinders, valves and 
power equipment will simplify 
your planning; our engineering 
staff and field representatives 
provide a background of exper- 


ience that helps solve problems. 


The hydraulic components illus- 
trated are only part of the wide 
selection of standard hydraulic 
equipment available from H-P-M. 
Whether your automatic cycle 
involves mechanical, electrical, 
hydraulic, air or pressure control 
sequencing, you'll find the right 


equipment in the H-P-M_ line. 


In addition to the equipment 
shown, H-P-M manufactures a 
complete line of lever and me- 
chanically operated valves and 
controls. Write for complete in- 


formation today. 


HYDRAULIC 


DIVISION 
THE HYDRAULIC PRESS MFG. CO 
MOUNT GILEAD, OWIO, U.S A 
2004 Marion Road 
INDICATE A-9-229 
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CRANES 











. Where Space is Limited 


[ 


.. To Handle Variable Jobs 


. For Low Maintenance Cost 


These are just a few reasons why American 
MonoRail Cranes are gaining in popularity 
and are being installed in increasing num- 
bers of plants the country over. Call in your 
American MonoRail representative and 
have him tell you all the advantages of 
MonoRail Cranes such as—ease of han- 
dling—smooth travel—strength—safety 
interlocks— power operation and interlock- 
ing carrier service between and beyond 
the craneways. Consultation in connection 
with any handling problem is available 
without obligation. 





Send for your copy 
of C-1 Bulletin 





OVERHEAD ] COMPANY 
HANDLING 
EQUIPMENT 

13133 ATHENS AVENUE @ CLEVELAND 7, OHIO 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-230 The Tool Engineer 
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Whether its high precision on mass production or on 
special manufacturing lines, the extra value Card 


builds into its taps always pays off in performance. 


Completely stocked offices at Atlanta, Chicago. Detroit. Fort 
Worth, Los {nygeles, Neu York, San Francisco and Seattl: 


S$. W. CARD MANUFACTURING CO., MANSFIELD, MASS 


tember 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-231 2°34 








y 





LARD 


See your local Card distributor for 


prompt deliveries and helpful service 


TAPS + DIES + SCREW PLATES 








Once again! 


Jacobs doubles 
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, 7? Leading chuck manufacturer uses 
2 Norton machines to cut grinding time in half 


When a leader like The Jacobs Manufactur- 
ing Company selects equipment, you can be 
sure that this equipment has had careful study 
from every angle of performance and cost. 

That’s why Jacobs’ choice of Norton grind- 
ing machines is worth serious consideration 
when you are buying grinding machines. 

In producing their famous Rubber-Flex 
Collets, for example, Jacobs reports that switch- 
ing from separate operations toa single operation 
on Norton Type CTU Semiautomatics with 
multi-wheel mounts has doubled their produc- 
tion rate. Jacobs reported similar production sav- 
ings in grinding chuck bodies on the same type of 
Norton machines. 

Another manufacturer has boosted produc- 
tion from 300 to 600 parts per hour by grind- 
ing 2 diameters at once on a Norton machine. 
Still another reports that a Norton grinding 
machine with a triple-wheel mount has upped 
his production rate 128%. Throughout indus- 
try, manufacturers are using Norton grinders 
and lappers to save time, work and money in 
grinding operations. 


Norton Machines in Your Own Grinding 
bring the same profit-increasing advantages. 
And remember: only Norton offers you such 
long experience in both grinding wheels and 
machines to help you produce more at lower 
cost, 

For further facts, see your Norton Repre- 
sentative, or write us direct. NoRTON COMPANY, 
Machine Division, Worcester 6, Mass. Jn 
Canada: J. H. Ryder Machinery Co., Ltd., 


Toronto 5. 


To Economize, Modernize With NEW 


NORTON 


GRINDERS and LAPPERS 


Glaking better products... 
to make other products better 


District Sales Offices: West Hartford + New York (Teterboro, N. J.) + Cleveland + Chicago + Detroit 





In the Jacobs Plant. One of the Norton 6” Type CTU Semiautomatic Grinding Machines used 
by The Jacobs Manufacturing Company of West Hartford, Connecticut, to grind metal inserts 
in the famous Rubber-Flex Collets. The basically fast action of this Norton grinder, the multi- 
wheel mount, special swivel table arrangement and wheel-truing device provide a single setup 
for traverse and shoulder grinding operations that boosts production rate 100%. 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-233 
























































now Clutch Operated 
Models 
Vwi extend the applications for 


yuMdont TURRET INDEXING 
UNITS 






Swanson 


Series TC 

Unit shown ities 
with optional -—— 
miovnting ——— 
brackets. — 


By providing a ‘packaged’ intermittent- 
motion chassis, Swanson Turret Indexing 
Units save time and money in designing 
and building special automatic machines 
for precision production operations on 
small and medium parts. 


Swanson series TC indexing turrets differ basically from 
the accepted series T units only in the solenoid-operated 
clutch drive provided. They incorporate the same Swanson 
cross-over cam and locking device to assure harmonious in- 
dexing and accurate, positive positioning at all work stations. 
They are available in a wide range of turret diameters and 
work stations, with full provision for mounting operational 
devices of all types. 

The new clutch-operated models have been developed 
to handle applications requiring a high variable of infinite 
work cycles ... or where it is desirable to have the operator 
control the indexing cycles by push-button controls. Limit 
switches may ulso be pro- 
vided to prevent indexing 
before completion of any 
operation cycle. Without ob- 
ligation, Swanson engineers 
will be glad to suggest ap- 
plications of these units and 
accessories to you. In over 
o third of a century, Swanson- 
made machines have 
improved quality and 
quantity in hundreds of 
manufacturing operations. 


. Some other 
PRECISION PRODUCTS 
by SWANSON 
POWER-DI Press Units 

Turntable Units 

Feeding Hoppers 

Memory Devices for 
automatic machines 
V-Liner Inspection Units 
and Concentricity 
Checking Fixtures 


Engineers and Builders of 
Special precision machinery 


Write for 
Bulletin TC 4 





USE READER SERVICE CARD; INDICATE A-9-234-) 





- Punches and Dies 





—, 
@ ... for foot and power press s 
Standard Punches and Dies of all sizes and shape : 
stock—or made promptly to order. Also Adaptors 
Die Shoes to convert your press. For power, fo 
hand operation 
Round, square, rectangular, slotting, notching, lo 
angle, multiple, knock-out and other shapes Pre 
made from high grade tool steel. More than 25,000 
in stock to choose from! 
@ Send for free illustrated catalog No. 154-AC—N 
PRICE SHOWN! What are your punch and die nee 














WARD Machinery Co. Weshington Chi cago 6 / 





STEEL BLUE 


_ Stops Leases. 


making Dies and | 

















Popular ckage is 
8-oz. can fitted with 
Bakelite cap holding 
soft-hair brush for ap- 
plying right at onli 
metal surface ready for 
layout in a few miautes : 
The dark blue background = Ss (en 
makes the scribed lines = 1 
show up in sharp relief, = 
prevents metal glare. In- 
creases efficiency and 


Templates 


apenensacsonsensescccsnngl 


accuracy 
Write for sample M 
on company letterhead = 
pr 
fel 




















ROTARY BUSHINGS 


FOR DRILLING, CORE DRILLING, 
ROUGH AND FINISHED BORING 


The inner race of the GATCO bushing rotates with the 
tool, piloting the tool accurately below or above the 
work—or both. 

Eliminates expensive tool construction—Reduces tool { 
wear—Prevents seizure and pilot breakage—Especially 

adapted where precision is required. 


Write for full information and prices 


GATCO ROTARY BUSHING CO. 


42324 ANN ARBOR ROAD, U.S. 12, PLYMOUTH, MICH 


Telephone PLYMOUTH 1472 
USE READER SERVICE CARD; INDICATE A-9-234-4 


The Tool Engineer . 





| 


wun 


a Ss 


a | inn 








\ 
E soefficient, and most economical known. 





Quicker changeover, 


| wer tooling costs... 


“SNOW 


ELECTRICALLY OPERATED 4 | i HT 


AIR CONTROLLED ; 
AUTOMATIC OR 4 
SEMI-AUTOMATIC 


- Master Fixtures for DRILLING, 
4READING or TAPPING. Snow univer- 
chines are the most flexible, most 


save countless dollars in change- 
time — help you start jobs sooner — 
e quality at high production rates. 
The square footage under a Snow 
Machine in your factory can be the most 
fitable in your whole plant. Submit 


i prc 


details of your requirements. 









cycle. Jaw inserts keep tooling costs at minimum. Blank 
tooled to fit your part promptly, inexpensively. 





Irregularly shaped ports are easily Here a short 
handled. Front feed permits close setting 
of guide plote for greater accuracy with under table 


high production 





FULL 
UNIVERSAL 
MACHINES 


' 


= 


AIR VISE holds part firmly — self-centering — always in exact position for precision work 
U-shaped wire underneath provides quick finger-tip control, automatically starting spindle 


jaws always in stock — can be 


AIR VISE mounted on on offset 


table holds long tubing. Piece-part switch 


outomaticolly closes vise and 


starts tapping operation 


SNOW MANUFACTURING CO., BELLWOOD, ILL. 


Suburb of Chicago) 


September 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-235 
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Today’s fastest-mov' ' 





a 







Finishing steel pistons with a wet Removing flash from 
belt sander which traverses. the with METALITE Cloth Be 


sWeee Some of 
these recent 
applications 
are giving 
production 
a big lift 





&. 







Centerless polishing of cylindrical Sharpening carbide tools 
work with BEHR-MANNING BEHR-MANNING Micro-! 
METALITE Belt DURITE® Paper Belt. 


—. 
oan 








Polishing narrow recess in die, with Polishing the concave section of a METALITE® Cloth Belt re 
METALITE Cloth SPIRABAND golf club with a flexible belt and casting edges and_  deburrs 
on portable tool. buff-type wheel metal statues 
. . 
F/i 
Ae 
236 
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leaps and bounds, this high potential 
ductive tool of the metalworking 
Justry has become a major factor in 
Justry today. Methods that yesterday 
re experimental, have quickly demon- 
rated their value, and now standard 
achinery is manufactured to make wide- 
ead application possible. 
The latest mechanized methods of apply- 
coated abrasives in a more productive 


y, are represented in BEHR-MANNING 


3 
; 






dh vision of NORTON Company 








September 


»duction tool... 


3EHR-MANNING 
coated Abrasives 


watch BEHR-MANKMING / 


1954 FOR FURTHER INFORMATION, US 


Demonstration Rooms, strategically locat- 
ed over the country. Visit the one near 
you—see the latest time-saving equip- 
ment—try it out on your work—and find 
new ways to cut costs. No obligation— 
just ‘phone your local BEHR-MANNING 
Representative or write Behr-Manning 
Corp., Troy, N. Y., Dept. TE-9 


In Canada: Behr-Manning (Canada) Ltd., Brantford 
For Export: Norton Behr-Manning Overseas Inc 
New Rochelle. N. Y U.S. A 


A COATED ABRASIVES 


Britr-MANNING ee 


A PRESSURE-SENSITIVE TAPES 


E READER SERVICE CARD: INDICATE A-9-237 
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ESE FEATURES 
f Standard WAUKESHA 
Inserted-Blade Cutting Tools 
Save You Money — 





Replaceable Blades — Cost only a 
fraction of the price of a solid tool, as- 
sure long term economy. 
Interchangeability — Each size of 
Waukesha Spade Drill Holder takes a '2 
range of sizes in spade blades, except 
in the smaller sizes which cover only a 
4 size range. 

Shear-Cutting Action — Waukesha 
Blades have a “knife-slice” cutting action 
that curls chips away from stock, prevents 
scoring, assures free cutting, requires 
less power. 

More Grinds per Blade 

— More Holes per Grind 

Waukesha Blades can be advanced and 
re-ground before discarding — yielding a 
substantial saving over High Speed Solid 
Steel Tools — and the high quality of 
Waukesha Blade Stock assures More 
Holes per Grind. 













~ 


Blade Spade Drills 
BD diameter in stock s 
asts indefinitely, only bla 
be replaced. 


Cutting Tools... 


Adjustable Blade Reamers — Inserted Blade 
Spade Drills — and other Standard Cutting 
Tools by Waukesha — are saving thousands 

of dollars in tooling costs, in all types of reaming, 
drilling and boring operations. Their versatility 
and adaptability eliminate substantial investments 
in special tools — and their inherent features 
result in operating and maintenance economies 
which you cannot afford to overlook. 


consult WAUKESHA 


— for Competent Cutting Tool Counsel. Waukesha 
sales representatives and engineers are qualified 
to work with your staff in adapting Standard 
Waukesha Tools to your needs — or, if necessary, 
in developing Special Cutting Tools for 

your unusual needs. 


Representatives in Principal Cities 









238 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-238 The Tool Engineet 
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check with the standard 


.and with high speed steels 
the standard is REX 





- 








It's easy to check on Junior's vision these days with 
standard eye charts. And for half a century there's 


been a standard in tool steels, too — Crucible REX 


High Speed Steel. 


Try REX High Speed Steel in your own shop as 


thousands all Over the world have done 


under the toughest conditions . .. compare its per- 


formance with all other high speed steels. Youll 


find that absolutely nothing beats REX. 


That's because REX High Speed Steels are unsur- 
passed in structure, finish, carbide distribution, re 
sponse to heat treatment and general uniformity SO, 


on your next purchase of high speed steel, specify 


REX — made only by Crucible. 








[CRUCIBLE] ‘° 





5A yeas % Sine steelmaking 


TOOL STEELS 


Canadian Distributor — Railway & Power Engineering Corp., Ltd 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-239 




















Manhattan Diamond Wheels—More use per dol 


Manhattan Diamo 


FOR ECONOMY AND PRECISION * e« e specify Manhattan Diamond Wheels . . . and see 


why Manhattan leads the field. For all tungsten carbide grinding . . . for 
quartz, synthetic sapphire and glass . . . for internal, surface, and cylindrical 
operations, Manhattan Diamond Wheels give you the fastest, coolest cutting 
One reason — Manhattan’s special resin bond which resists loading or glazing 


when grinding carbide tipped tools on soft or hardened steel shanks. 





When you specify Manhattan Diamond Wheels, you are buying More Use 


per Dollar .. . lowering costs . . . building profit. 


WRITE TO DIAMOND WHEEL DEPARTMENT 


MANHATTAN RUBBER DIVISION — PASSAIC, NEW JERSEY 





RAYBESTOS-MANHATTAN, INC. 

















G2 FO@eanebwtH € 








Flat Beits V-Belts Conveyor Belts Hose Roll Covering Tank Lining Abrasive Whe 
— 
Other R/M products include: Industrial Rubber ¢ Fan Belts © Radiator Hose ¢ Brake Linings @ Brake Blocks @ Clutch Fa 
Asbestos Textiles * Teflon Products « Packings ¢ Sintered Meta! Parts ¢ Bowling Balls 
| 
; 
240 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-240 The Tool Engineer 
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w ® For maximum versatility 


in production inspection... 











the NEW KODAK CONTOUR PROJECTOR, Model 4 


You'll find setups are faster, fixturing easier 
when you use the Kodak Contour Projec- 
tor, Model 4, for routine gaging of pre- 
cision parts. 

Designed for use on the inspection line, 
it has a movable table with 4 inches of 
travel in both horizontal and vertical direc- 
tions. This lets you handle a wide variety of 
parts with simple fixturing. 


EASTMAN KODAK COMPANY 


Special Products Sales Division 


Rochester 4, N.Y. 


the KODAK CONTOUR PROJECTOR 


FOR FURTHER INFORMATION, USE READER SERVICE CARD: INDICATE A-9-241 241 


The Kodak Contour Projector, Model 4, 
has the same unique optical system as the 
famous Kodak Contour Projectors, Models 
2A and 3. The 14-inch viewing screen cov- 
ers a field of 1.4” at 10X magnification. 
Vertical illuminator, surface illumination, 
six-power lens turret, and rotating screen 
with protractor ring are available as acces- 
sories. For complete details, write to: 






















Solid Carbide Rolls for 4- 
High and Cluster-Type Mills. 


Sleeved Rolls for Flat 
Wire Mills. 









pritt JIG 
BUSHINGS 





1600 to 20 coils 


LARGE PITTSBURGH STRIP 
STEEL PRODUCER reports 
rolling 1600 coils of low car. 
bon, high carbon, stainless 
and alloy steel strip with Ta- 
lide rolls before same needed 
regrinding. Best previous serv- 
ice life obtained with stee! 
rolls averaged between [6 


and 20 coils. 


168 to 7 hours 


LEADING OHIO STRIP 
STEEL PRODUCER averages 
750 coils of various types 
and analysis between grinds, 
enabling them to operate 
their cold rolling mill con- 
tinuously without roll changes 
for 7 days, 3 turns per day. 
Previous steel rolls used aver- 
aged 6-8 hours, necessitating 
3 or 4 roll changes per day 
with considerable down-time. 


50 to 2 coils 
LARGE STEEL PRODUCER of 


straight chrome and nickel- 
chrome stainless steel strip 
now operates continuously for 
3 turns or more with Talide 
rolls, whereas with steel rolls 
it was necessary to change 7 
or 8 pair per turn. 50 coils 
are now rolled per regrind 
compared to 2 coils with 
steel rolls. 








SINTERED CARBIDES . 


Send for New 84-Page Catalog 54-G 
or Ask for Sales Engineer to Call. 


HEAVY METAL - CERMETS 


Metal Carbides ¢ orp., Youngstown 7, Ohio 


242 FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-242 


HOT PRESSED CARBIDES 
HIGH TEMPERATURE ALLOYS 
OVER 25 YEARS’ EXPERIENCE IN TUNGSTEN CARBIDE METALLURGY 
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= ™ 25 Years of Progress 
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Pictured here is the home and products of 
PARKER-MAJESTIC, INC. 


Established in 1929, this company has 


% 


Shes 





for 25 years manufactured the Parker 
Spindles used in Precision Grinding, Bor- 
ing and Milling applications. Additional 
products include the well known line of 
Parker-Majestic Internal, External, No. 2 


Surface and Rotary Surface Grinders. 


Descriptive literature upon request. hi 


tye sl 


PARKER-MAJEST 


147 JOS. CAMPAU . 


LS oon 


Terie 


DETROIT 7, MICHIGAN 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-243 243 


September 1954 





























Production Men Only 
“TOOL STEEL HANDBOOK” 


We say “production men only’ because 
this is a work book, not a picture book 
It's a case-bound volume of 196 pages, 
packed full of technical data on the analyses, 
uses, handling and shop treatment of all 
grades of A-L Tool and Die Steels. Sent 
tree, but ask for it on your company 
letterhead, please 


Address Dept. TE-57 









LUDLUM TOOL STEELS are clearly marked 








you can't mix up grades in your stock 


“W hac’ S that piece?’ “Are you 
sure?’ . . . In anybody's toolroom or 
stock racks, the best inventory of ma- 
terial identification system is apt to go 
haywire once in a while—and some- 
times with grievous results 

But not when you're using tool steel 


grades produced by A-L! Each length of 


Ludlum Tool Steel is clearly marked 
with its grade name every few inches 
the entire length of the bar—stenctlled 
in such a manner that the marking 


For complete MODERN Tooling, call 


stays bright and clear, and can't 
blurred or wiped off in handling 
Even a small crop end on a mach 
bench is readily identifiable—you ca 
go wrong. And that’s only a small part 
of the benefit you can realize by us: 
Ludlum Tool Steels—available fr: 
stocks coast to coast. Let our Met 
lurgical Service go to bat on some 
your tougher tool steel problems 
Allegheny Ludlum Steel Corporation, 
Oliver Bldg., Pittsburgh 22, Pa. 





Allegheny Ludlum 
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FINE too. Tee 
Since 1854 
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RACTICALLY 
INDESTRUCTIBLE 


AE BENCH VISES have 
ALL these features 


Maximum Gripping 
Power 


Longer Vise Life 


No Side Twist or 
Wobbling 


Unbreakable Sleeve Unit 


Interchangeable Ground 
Jaws 





Swivel Bases 
11 Sizes from 2” to 6” 


Also COMBINATION PIPE AND BENCH VISES 


with same outstanding features available with 
319” - 42” or 5” Jaws. 


ACME TOOL COMPANY 
15 W. BROADWAY 


NEW YORK 7, WW. Y. 
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BY USING 
ZIEGLER TOOL HOLDERS! 


Cut Down On 
Rejects! 


When tapping and reaming jobs come 
through with oversize or beli-mouthed 
holes, it is a simple matter to correct the 
difficulty. Change over to a Ziegler Float 
ing Holder which automatically compen- 
sates for inaccuracies in set-up, even 
though they amount to as much as | 32” 
radius or |, 16" diameter. 


Take a few minutes to figure up what your 
rejects are costing you each month and 
you will appreciate the economy of equip 
ping your machines with Ziegler Holders 


The reduction in spoilage losses, you'll find 
will pay for a Ziegler Holder many times 
upping over in the course of a year. Try it and 
ning see! 





W. M. ZIEGLER TOOL COMPANY 
3574 AUBURN DETROIT 23, MICH 


° 2 he Bele) | e 
ie Oe Teele) 


‘ewe FLOATING HOLDER§ 


Taps «ad Reamers... 
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GENESEE 
Adjustable Hollow Mill 


There is a size and style Genesee for every 
hollow milling job. Standard sizes from 0 to 
2”, standard with straight or Morse Taper 
shanks carried in stock. 


e@ Quick — easy adjustment e@ Let our Engineering Dee 
e@ Simple sharpening method 
e High speed steel —cast-alloy 

— Carbide tipped blades 


partment solve your Pro- 


duction tool problems 


WRITE FOR CATALOG 54T 


GENESEE MANUFACTURING COMPANY 


566 HOLLENBECK ST. e ROCHESTER 21, N. Y. 


Adjustable Hollow Mills. © Facing and Counterboring Tools +. Special Production Tools 
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3591 CYLINDER BLOCKS REAMED PER 
SHARPENING—TOOL RESHARKPENED 16 
TIMES 








this low-cost carbide-tipped reamer that 
holds precision tolerances in 
mass production! 


Exceptional tool savings are made possible by this Staples 
Carbide-Tipped Shell Type Expansion Reamer (patented 

These savings are fully realized in the plant of a leading 
midwest truck engine manufacturer. When the carbide 
tipped shell has worn to the tolerance limit, it is quickly 
accurately expanded to original diameter by driving the 
shell up the tapered arbor. 


en EET >_> 


In the application cited at left, the tool shown above 
reamed 3591 cylinder blocks before requiring sharpening 
The tool was resharpened 16 times and expanded as re 








JOB DATA quired to hold tolerance, before it was worn undersize 
nine Multiple spindle drill Note the hole finish obtained. The tool was then returned 
station in automatic las a ° . 
sonicentiael iaieeaia to new condition simply by replacing only the shell— an 
Finish ream tappet inexpensive stock item. Where hole tolerances are not as 
bores in cast ron oe ° — 
ney a ae close and finish requirements not as critical, the number 
meter of pieces reamed before expansion would greatly increase 
+ Depth 
Remove : > : . - . en ’ we 
teeny eed 1 If you are seeking relief from high tool costs on a precision 
Finish Specified 40 RMS minimum mass-production reaming job, this Staples Reamer is your 
Finis taine 10 to 20 R I . . % ° 
sere ng ony far aa ms answer! Staples engineers will gladly work with you on 
le Spee < e . y ° . . ri ' 
Feed Rate 149” per Rev the application. Your inquiry will bring a prompt respons« 
A complete line of Circular Carbide-Tipped 
Tools, Expansion Reamers—Special Tools 
THE STAPLES TOOL COMPANY, Cincinnati 25, Ohic 
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Here’s versatility that beats any automatic lathe you ever 
; ) ) = 
saw! Actually, the Simplimatic is doing hundreds of jobs THE GISHOLT ROUND TABLE 
x represents the collective experience 
=" of specialists in the machining, 
; surface-finishing and balancing of 


like these—jobs that would otherwise be put on special 
machines—built at extra-special cost. But this (and don’t tes 
’ ; ; . : ae round and partly round parts 
miss the important point!) is a standard machine—at a Ay: m4 Your problems are welcomed bere. 
. ry . 

standard price. 
THIS CATALOG may show 
you how the Simplimatic 
diameter, get the facts about the Simplimatic AutomaticLathe. can save thousands of dol- 
lars for you as it is doing 


for many others. Write for 
your copy. 


If you have medium or long runs on parts up to 43342” in 


Gisholt Machine Co. 
Madison 10, Wisconsin 
Gentlemen: 





Please send my copy of 


Madison 10, Wisconsin the Simplimatic Catalog. 


Name.. 


COMPAMY.ccceccscccsess 


TURRET LATHES «+ AUTOMATIC LATHES 
SUPERFINISHERS *« BALANCERS «+ SPECIAL MACHINES 


iddress.... 





---er- er Cer er rr rr er 
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NORKING TOGETHER 
‘OR THE BENEFIT OF ALL 
[oO CREATE... 


® More Productive Tools 
| e More Productive Machine Tools 
| @ More Uniform Quality Carbide 


Lower Costs 





Wickes lathes used on this tough operation are the result of 
engineering-design experience gained from many years of 
solving hundreds of specific machine tool problems. 





WESSON 

























THE METAL 


Wessonmetal uniformity of grade is the key io o 
performance in single and multiple insert set-ups on all! 
of material. Every Wessonmetal insert or batch of inset 
engineered to out produce on every type of 

Wessonmetal uniformity is the result of unique and exo 


quality control. ~ 


METAL CORPORATION 


LEXINGTON, KENTUCKY : 


tetone 






al 
ly 


ryle 
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TO TURN CAST : 
STEEL CRANKSHAFTS! 





















Was the First to Turn 
Nodular Cast Iron Crankshafts ! 


now! Wesson Is First 


Schematic illustrates front and ' to Turn Cast Steel 
rear slides. Note special mul- Crankshafts ! 


tiple tool adaptations possible 


only with Band-Type Multicuts! 


TOOL ENGINEER 





TOOL DESIGNER 
WESSON FIELD ENGINEER 
MACHINE TOOL BUILDER 


MANUFACTURING ENGINEERS 
AND PRODUCTION HEADS 






\ulticut Band-Type Tool Holders are tailor-made for Credit lines above are typical of Wesson’s thorough approach 
i multiple tool set-ups. Exclusive features include to “tough" tooling problems.’ Working together with the 
me ish gage” for quick, accurate insert set-up” in the metallurgist, the Tool Engineer, Machine Tool Builder, and the 
are ne; low cost steel band is replaceable, insert removal customer, Wesson Field Engineers combine skill and experience 
eXOCRME permits fast and easy insert removal. The body is prac- in the solution of big jobs like the steel crank and single point 





estructible! Available in over 100 standard sizes— tool applications in small production runs! 


WESSON COMPANY 


; 1220 WOODWARD HEIGHTS BLVD., FERNDALE 20, MICHIGAN 


tyle 






















STANDARD TAPS Moditie:1 





This Besly Tap has been modi- 


fied to tap aluminum. It is a 1” You Get More When You Deal with | 


by 12 Unified Thread model op- 





for Dpecial 
Jobs 


--- at no extra cost! 








.». with fast delivery! 


You get fastest. cutting and the most accurate 
threads when the taps you use are made for: 
the material they cut. To better serve you, 
Besly modifies standard taps for your particular 
materials at no extra cost. The modification 


consists of altering the chamfer (ja and 
rake angle of a standard tap and 
— || | Q 


2 


giving it special heat treating. | |p ma 3) 


i 
Since the modification is done on a tap 
“right off the shelf”, we can make fast delivery. 
And, with the tap “tailored” to the material, 
it will out-perform standard taps. 


This is one more special service available to 

Besly customers. Besly also specializes in 

giving you immediate delivery, through your 

nearby Besly distributor, of “standard” taps 

that will best handle most tapping jobs. And 

for those extra-tough applications, there’s 

Besly’s free field serv- 

, : ; FREE 

ice with experienced ( TAP TIPS 
The handy ‘‘Hané 


tapping engineers on 
book for Tap 


call at all times. Users’’ is full of 


information oo 
tapping mechods 





and tap selection 
WRITE FOR 
YOUR FREE 
COPY. 





erating on a vertical tapper 
which produces aluminum covu- 


pling rings for electrical cable BESLY-WELLES 
CORPORATION 


118 Dearborn Avenue e Beloit, Wisconsin — = : 


connectors. 





Established 1875 as Chas. H. Besly and Company 


BRANCH OFFICES © Chicago 
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Valdes Truarc Grooving Tool Out-Performs 
Conventional Recessing Tools 


SAVES TIME! CUTS COSTS! NEEDS NO SKILLED LABOR! 
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Locating Grooves from Bottom of Hole or Blind 
Hole—Use of bottom adaptor A and double cut- 
ter B. Bushing C pilots tool into bore D while 
bottom adaptor acts as stop to locate grooves 
from reference surfaces RS below bore. 


Clearing Obstructions or Protrusions — Waldes 
Tr Grooving Tool with special bushing 
with high shoulder A in order to clear obstruc- 
tion B on reference surface RS so groove can 


e properly located in bore. 





























Small Diameter Bore — Need for Wide Groove 
Great versatility of tools allows A-2 Tool 

to accept stepped down spindle and cutter- 

shaft assembly A. Provides cutting capacity in 

a bore normally within the range of smaller 

A-1 Tool. Illustrated, larger tool capacity 
ecessary to cut groove diameter B exceeding 
rmal capacity of standard A-1 Tool. 


Extending Reach of Tool — Waldes Truarc 
Grooving Tool assembled with extended bush- 
ing A increases normal range of tool in order 
to reach proper groove location in bore. Bush- 
ing also registers on reference surface RS of 
workpiece while piloting tool at two points B 
and C inside bore. Two groovec D and E are 
cut simultaneously with double cutter F. 


“ee 
WRITE NOW FOR 20 PAGE TECHNICAL MANUAL 
CONTAINING FULL ENGINEERING DATA 


WALDES ee Se 


»-T RUAR 


' 
| 
| 
Reg. U.S. Pat. OF | 
| 
| 





Name 


Title 


GROOVING TOOL 


ADE BY THE MANUFACTURERS OF WALDES TRUARC RETAINING RINGS. 


City 
LDES KOHINOOR, INC., 47-16 Austel PI., L.1.C.1, N.Y. Waldes Truore Grooving Too! mfd. under U.S. Pot. 2,411,426 y 


ptember 1954 


Company 
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AMAZINGLY VERSATILE! The Waldes 
Truare Grooving Tool adapts quickly 
and simply to your toughest recessing 
requirements. With it, even unskilled 
labor can perform and maintain high 
precision, mass production operations. 


WIDE CUTTING RANGE! The Waldes 
Truarc Grooving Tool comes in five 
models: A-1, A-2, A-3, B and C. This 
wide variety of models enables you to 
cut accurate grooves in housings with 
diameters from .250 to 5.000 inches. Spe- 
cial features, modifications and adapta- 
tions allow each model to operate 
efficiently under many varying conditions. 


SEND YOUR PROBLEM TO WALDES! What- 
ever your internal grooving problem, 
send us your blueprints and let Waldes 
Truare engineers give you a complete 
analysis, price quotation and delivery 
information on the most economical tool 
set-up for your particular job. 


Waldes Kohinoor, Inc., 47-16 Austel Place 
Long Island City 1, New York 


Please send me your new 20-page technical 
manual on the Waldes Truarc Grooving Tool. 


Business Address 


Zone State 


wt 
— 



































75X magnification of 75X magnification of 


superfine-grain Formbrite 


s what enthusiastic 


stamps d and drawn brass 


ts our polishing 


eliminates son 








ingly sharp die impressions...resists 


scratching in handling . . . plates 
beautifully ... gives a more lustrous 
finish 


Yet Formbrite* costs no more than 
the ordinary drawing brasses these 
manufacturers had been using. In 
fact, Formbrite very often saves 
more than the metal itself costs. 


Why Formbrite is easier to use 


Note Formbrite’s superfine grain 


structure Compare it with that of 





THESE HARDWARE ITEMS are made by Adams Rite Mfg. Co., Glendale, Cal., and National Lock Co. and Amer 
can Cabinet Hardware Co., both of Rockford, IIl. They are ty pical of the stamped, drawn and pressed prod 


Formbrite—Anaconda’s new drawing brass—polishes up to 


Superfine grain makes Formbrite harder, stronger, springier and more scratch-resistant 


ordinary drawing brass. Special 
methods of rolling and annealing 
produce a grain structure so fine that 
often a simple color buff will bring 
it to a bright, lustrous finish. 


Formbrite is also harder, sti! 
springier and more scratch-resist 
. yet @ is surprisingly duct 
readily stamped, formed, drawn 


embossed. 


Typical case 


The Adams Rite Mfg. Co. makes t 
flush pull shown in the upper rik 
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ther building hardware items, they 
Formbrite. They report: 


Formbrite increases surface hard- 
g s and rigidity of the part . . .elimi- 


es several polishing operations 


| reduces over-all costs. Our flush 





definitelv has been improved in 
ilitv.” 


Free sample 


mbrite is available in sheet. strip 
| coils—in all commercial widths 
| gages. Millions of pounds of this 


erior drawing brass have been 


ptember 1954 


sfully made of Formbrite. Others include 


istration above. For this and manv 


FOR FURTHER 





lipstick holders, fishing lures, automobile hubcaps, gage 
phy nameplates, pen caps, etc. (Doorknob parts in lower left illustration have been chromium plated. ) 


made. sold and satisfactorily fabri- 
cated 

Want more proof? Mail the cou- E 
pon and we'll send you a sample of 
Formbrite. Try it in your polishing 
room. See for yourself how quickly AN ANACONDA 


and easily Formbrite polishes 


ieensewsetresowns ZONE STATE 


INFORMATION, USE READER SERVICE CARD; INDICATE A-9-253 


“aii tia FREE SAMPLE ~—Test Formbrite Yourself —-=—=—=— 
The American Brass Company, Waterbury 20, Connecticut 

In Canada: Anaconda American Brass Ltd., New Toronto, Ont 

I Send me a free sample of Formbrite to try in my polishing room. 

' Send me Publication B-39, giving forming and finishing suggestions. 
' 

' 

NAME 

COMPANY 

| STREET 

1 

i city 


0} 50% faster... costs no more than ordinary drawing brass 





FINE-GRAIN DRAWING BRASS 


MADE BY THE AMERICAN BRASS COMPANY 




















aa © 





ON YOUR 


DRILLING OPERATIONS 





\ ad 
o 
informe a eye? 
a rite tor \ 
9 c gale N° 
Bus 


USE READER SERVICE CARD 


MEYCO 


Carbide Inserted Bushings 
last longer, cost less 


in the long run 


Here is a bushing that combines the 


best features of steel and carbide; the 
strength of steel and the long life of 
carbide. First cost: slightly higher than 
ordinary steel bushings; their life 
many, many times as great. In addition 
to such obvious savings, MeEYCO bush 
ings increase the life of drills and 
reamers, produce accurate work for a 
longer period of time, save on machine 
down time and on nonproductive man 
hours 

Auto manufacturer says the steel 
bushings previously used averaged 
about 28 hours life. Meyco bushings 
ran 1,168 hours before they were un- 
usable. 
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Hes fine ground lenses 

ef epticel gloss. Newtrel- 

tu ines eve strein from close work 
~ Bimeculer design gives Mird 


dimensional vision Allows 
hends. Weer 
odjustedle heodbend 


14° fecal igth., 1M pewer, 10" fecet 


SIZES: 20°" tocol igth. 14 power = 
igth., TMpewer; 8° focal igh ™ 02 
powe price och ONLY 


MAGNI-FOCUSER 


freedom of beth 
ever glosses. Plestic frome with 


SAVE" 85% » GOVERNMENT SURPLUS 


HYDRAULIC EQUIPMENT 
We stock ever 100,000 Hydraulic Cylinders in 
106 different types and sizes. These con be 
edapted wherever tremendous power |* needed 
te push, pull, heist, mould or drive, etc 


SPECI 

















co. LOS ANGELES 58, CALIF 


USE READER SERVICE CARD 


254 







oTCc TOOLS 
See cor complete line 
Pullers ter Geers, Beer 
ings, Wheels, Pulleys, 
Bushings, Shotts, ete 
WEW f TO 
HO. aycie 
PRES Press in 
7" the Shep or teke i? 
with you on the job 
Frame is 4° welded channel 
iren. Hes 44" stroke, 24"" 
diem. rom. Velve operetes 
piston in beth directions. 
Adjusteble plottorm. Pes- 


a 


itive power Head Pump 


SURPLUS = FACTORY CLOSE-OUTS - 
GENERAL MERCHANDISE. Fully priced 


Illestreted. Thewsends of items in Mochine 


industriel Teels — Hydroviic Equipment such os 


Cylinders, Pumps, Velves, Meteors, Fittings 

Bergoins in Electric Motors Generetors, Blow 
Parts, etc. Alse Hand ond Power tools, Preci 
lastrements, Beorings, Hose Clamps, Wine 
Foem Rubber, Microscopes 
BARGAIN PRICES - PRICED TO SELL! 









. ‘N with handle. 2000 PS! pres- 
sure gouge. 12922 


WORLD'S MOST AMAZING BARGAIN CATALO 
320 PAGE-1754 EDITION 


Pocked with SENSATIONAL VALUES in GOV'T 







ete. ALL AT PALLEY 


Gives 20,000 Ib. thrust using 1500 PSI lin 
pressure os ebtoined from our hy dravlic pumps 
Will produce up te 40,000 Ib. thrust with 3000 
PSI. Con alse be used on o low pree used 

sure clr system. Hos 4°" bere; i) 29% 


stroke; 304" long. Ideal for shop 


rain? angst 
] HVRRAAIC HAND PUMP 
eal 7 1 
= ACCUMULATORS 
A~2B8 FLOATING PISTON 


TYPE - 4°'« 18 


Built to ont so 


2,000 PS 


A-$ VICKERS - 10 50 
dic. Ball type. Built 24. 
- —_— 
stond 2000 PS ts 
NOTE: Stocks include bargoins in Hydroviic 

Pumps — Volves — Motors - Boosters - 
os well os Oil, Weter and Fuel Pumps, etc 











HVPE 











ond — 
oe ~ 
and 


etc 
ers, 
sion 





hes, 










check ? O's eceptd frem D&S 
firms ‘+ depesit with COD 's 
Prices FOS Les Angeles 
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in the precision screw machine 
products field 
Making the finest 
COUPLING BOLTS CAP SCREWS 
MILLED STUDS SET SCREWS 
- our specialty 


RE Gu. products are sold through 


Mill Supply Houses and Industrial Distributors, 
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Severance Regrinding Service 
WwW. HIGH SPEED «12 CARBIDE xy 


CONSERVE STRATEGICMaTERIAL! 


NEW MIOGET Mil 


NS Bez 
q LIKE ny 


WE REGRIND : MIDGET MILLS, COUNTER SINKS 

END M/LLS,MILLING CUTTERS, PINK/ING CUTTERS FTC. 

START USING THIS MONEY SAVING SERVICE NOW! 
Ret oS St RENN 


Severance7oo/l/lndustries /nc. 
728 IOWA AVE., SAGINAW, MICHIGAN 
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BAUMBACH DIE SETS 
GET THERE FASTER! 











— SEE YOUR PHONE BOOK 
FOR LOCAL DISTRIBUTOR — 


E. A. BAUMBACH MFG. COL. 


1812 SOUTH KILBOURN AVENUE 
CRawford 7-4041 CHICAGO 23, ILLINO'S 


USE READER SERVICE CARD; INDICATE A-9-254-5 
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CLE: 

















ub HOLES 
8 
; AP HOLES 
ILL HOLES 
EAM HOLES 
TAP HOLES 
FACE SURFACES 
| CLEANOUT DIAMETERS 
! 
FACE SURFACES 
TAP HOLES 
REAM HOLES 
DRILL HOLES 
TAP HOLES 
DRILL HOLES 





How would you do all these operations? 
... fast, with utmost precision, at lowest cost 









> | s 
Here’s the Morris Mor-Speed answer 
. . . combining 32 operations, 
delivering up to 375 parts per hour! 
Imagine the machines, and floor space required to do this 


part on a separate machine basis! Instead, there’s just one 
machine, producing approximately six parts per minute! 


Important too, there’s no sky-high “special machine” price tag 

on this or any Morris MOR-SPEED. Standard machining units are 

grouped on a standard base, around a standard indexing table and 

provided with the necessary tooling. The result is high production 
at lowest cost. 


Although your multiple drilling, tapping, reaming and similar 


Operations may not be as complicated as this Morris installation, 
e chances are Morris Engineers can show you proof of sub- 
CVA. stantial savings. Investigate today. 


THE MORRIS MACHINE TOOL COMPANY, 950 HARRIET ST., CINCINNATI 3, OHIO 


S, 
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Whot are your piercing or forming requirements 
—standard or unusual shapes—small or large 
holes—steel or special alloys—thin or thick metals? 
There is either an R-B punch in standard shapes 
and sizes or R-B will manufacture special punches, 
die buttons and retainers to your specifications 
that will provide more efficient piercing operations. 


R-B Engineering Service Is Available for Your Tough Piercing Problems. 


- — SS cs GHeeeY Gee Ge | ceeeee 


_ RICHARD BROTHERS PUNCH DIVISION 


ALLIED PRODUCTS CORPORATION 


Please send me additional information. 


cn R-B Punches Are Usi 





DEPT. 73 > 12667 BURT RD., DETROIT 23, MICH. 


— 


jor 








Np AOE SYN ALAR ALA Si FOB 


Standard Shaped Holes 


a 3 
Special Shaped Holes 





VN 
as eee 


Small or Large Holes 








[409 eRe |} 
| = 


| 
Thin or Thick Metal 

















Many hole-making applications, formerly requir- 
ing drilling or some other costly means, can now 
be done with R-B interchangeable punches. If you 
have thought your piercing jobs too tough for 
interchangeable punches, it will pay you to in- 
vestigate the wide application potential of R-B | 
standardized equipment. : 





rblse Produced in 
OTHER ALLIED PLANTS 
SPECIAL COLD FORGED PARTS 


























| 

| Name a STANDARD CAP SCREWS | 

; : 

) COMPANY ae —_ —_ PRECISION GROUND PARTS 

ADDRESS _ SHEET METAL DIES 

| ie , MADE OF FERROUS ALLOYS, 
omrcacene seme eiciee ZINC ALLOYS OR PLASTICS 

Some cee eee cee eee cee eee eee oe oem, eee coe oe oe ae os os 6 os a ¢ 
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Two. Independent Means of Adjustment: 

1—Conventional Micrometer Screw Adjustment 
for increments of .001. 

2—Direct reading, with naked eye, dial adjustment for 
increments of .0001 on diameter .00005 on radii. 

@ Absolutely guaranteed to calibrate accurately and 
consistently. No backlash. 

© Can be used in fixed or rotating applications, adaptable 
to any type of production or Tool Room equipment. 

@ All parts heat treated. and ground. Hi-Alloy steels 

assure years of trouble-free service. 


of 
lole)utet-mmabeet= 


with qDEKaA BORE 





The only boring head with direct reading dial adjustment 


for increments of .0001 on diameter and .00005 on radii! 


DEKA BORE is a cost saver on both long production runs and single 
piece work in jig boring. Its extreme close tolerance adjustment 

is perfect for the precision demands of automation and any 

type of precision boring. Most important of all, DEKA BORE assures 
the quality of your finished products. 

You can make adjustments in fractions of 1/10,000 of an inch, 

on the full diameter, as easily as reading 1/16 of an inch on a 
steel rule. This is not a vernier or scroll adjustment. You can 
calibrate the DEKA BORE in increments of .00005 on radii or .0001 
on diameter as easily as picking up .002 on a conventional 
micrometer dial. DEKA BORE IS 100% GUARANTEED TO GIVE YOU 
YEARS OF TROUBLE FREE USE. It has no parts to wear out, or go 
out of adjustment. DEKA BORE can be: equipped with your 

choice of shanks at extra cost. 


SPECIFICATIONS MODEL A-2 


Body diameter 2% 
16 


Body length | 35 
| me 











| Bar or tool capacity’ | 


—EEE 

















}— 
Too! Block slide 14 "Wk 2%"L 
| Maximum Offset 

| Bar or tool grip 1%, 

| Back threaded yy" —14 

| 

| Weight 4% Ibs. 
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4 On this operation DEKA BORE saved 80% of the time previously spent on 
the same job. DEKA BORE is shown being used here on a vertical milling 
machine, 


PRECISION TOOL & MFG. COMPANY OF ILL. 
1305 SOUTH LARAMIE, CICERO 50. ILLINOIS 


LET US 
DEMONSTRATE DEKA 
BORE IN YOUR 
PLANT, AT NO 
OBLIGATION TO YOU 
WRITE NOW FOR 
THE NAME OF 

YOUR NEAREST FIRM 
DISTRIBUTOR OR 
FOR FREE 
LITERATURE 


Gentlemen: Please send me 


more free literature and prices 
NAME TITLE 
ADDRESS 


CITY ZONE STATE 
orn 


FOR FURTHER INFORMATION, USE READER SERVICE CARD; INDICATE A-9-257 


ptember 1954 





















the name of my nearést DEKA BORE distribut 


T®-9 














10 little cyanide pots 
..and then there were 
none’ 


1. Featuring Singer Sewing 
Mac hines and I ind be rg Carbo- 


2, 2, 22.4.4 
i 
devdiitieee 
161-6) 61 61. 


-—— 
— rh 
It replaced 10 liquid cyanide 


} 


if 


furnaces 





In 12 months, the new Lind 
berg Carbo-nitriding furnace 
paid for itself in savings 








2. Singer Manufacturing Co. 
bought a new Lindberg Carbo- 
nitriding furnace. 





4. The new furnace heat treats 
parts for “industrial sewing ma- 
chines”’...used for stitching 
canvas, mattresses, overalls, etc 


6. Mr. Lloyd R. Raymond,Supt. 
of heat treating at Bridgeport 
plant of Singer. 








é submitted this report to 
his top management 


End of Story 
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8. ... with this requisition for a 
second Lindberg Carbo-nitrid- 
ing furnace (to double produc- 
tion of carbonitrided parts). 


LINDBERG Wi FURNACES 


LINDBERG ENGINEERING COMPANY 


2441W. Hubbard Street ©* Chicago 172, Illinois 
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SAFETY FLANGE 


protects fingers by providing roomy 
gripping space on either side of the 
die shoe. This flange may be mount- 
ed flush or on the edge of the 
die set and is welded in place. 
There is mo extra charge for this 
valuable safety feature. 


LOCK JAW LIFTING DEVICE 


removes the danger of handling large 
die sets. Heavy steel components of 
this. device are welded in place 
forming an integral part of the die 
set. They are positioned to insure 
proper balance when the set is 
lifted by either chain fall or crane. 


It's no longer necessary to take needless risks in handling die sets. Risks 


that might easily injure the hands of skilled die makers, ruin costly dies 


in process or completed, or even damage press equipment. Safety fea- 
tures of Superior die sets have eliminated all of these dangers and have 
speeded up the overall handling of sets from the bench to the press. 


Prove to yourself the merits of these safety features in both small and 


large die sets. 


FREE CATALOG—W rite today for this helpful data on Superior 


die sets and die makers’ supplies. 


UPERIO os sash angoucs come 


E-Z LIFT SLING CHAIN 


is especially designed to i 
sofety flanges of the die sets. Male 
jows attached to the sling fit 

into place for immediate li 


There is no need for screw 
eye bolts, or lifting lugs. 
there danger of distorting 
being set up in the die or 
cause of improper lifting. 


fit the 


quickly 
lifting 
clamps, 
Nor is 
stresses 
set be- 


For Fast Local Service Call these 
Expert Superior Representatives 


Kalamazoo, Mich.—Phone 7988 


Indianapolis, Ind. —BRoadway 5668 


Chicago, II1.—RAndolph 6-8871 
Dallas, Tex.—Riverside 5138 
Rockford, Ill—Phone 3-3932 
St. Louis, Mo.—JEfferson 5-1223 
Milwaukee—Mitchell 5-6027 
Dayton, Ohio—Hemlock 6209 
Atlanta, Ga.—ATwood 7771 
Cleveland, O.—KEnmore 1-2015 
Eau Claire, Wis.—2-3453 

St. Paul, Minn.—PRior 6485 
Detroit, Mich.—FOrest 6-4893 




















Hired 
for one job-- 
this DENISON 


MULTIPRESS' 
does 21 more 





NTERCHANGEABLE tooling and a 
I accurate, fast-acting Denison Inde; i 
Table make it possible. 

This 75-ton Denison hydraulic 
Multipress with six-station Index Table 
handles 22 swaging jobs for Mechanic 
Universal Joint Division, Borg. 
Warner Corporation. 


changes punches. The Denison Index 
Table, hydraulically interlocked with 
the Multipress ram, indexes from || 
to 70 times a minute... main. 
tains limits of plus-or-minus two- 
thousandths. 


a 
a 
¢ ] 
For setup, the operator simp) $ 
d 
f 


This application—ring-swaging oil 
seals for universal-joint assemblies— 
shows what Multipress can do. Replac 
ing a punch press, Multipress raised 
production 36 per cent .. . lowered 
labor costs 30 per cent. 

Denison Multipress combines speed 
accuracy and safety for swaging, test- 
ing, assembling and many more appli: 

enemas swaoeell cations in the 1-to-75-ton pressure 
oil sleeve AFTER. range. For bulletins, write to: 


SWAGI 
GING THE 
oH seal 


fixed DENISON ENGINEERING COMPANY 
artixe 
ciiliane 1182 Dublin Road @ Columbus 16, Oh 


le el le 








» . al * . 
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Ball-bearing con- 
struction insures fric- 
tionless, automatic 
angle adjustment 
and rotation; pad 
swivels freely in all 
directions up to 7'2 

from the centerline! 


TORQUE THUMB SCREWS — 
Apply accurate, con- 
Broiled end pressures; 
Bliminate distortion to the 
ork niece models; 19 


~ Po ad oa 


TOTAL 15° 


ae al 


Pad seats firmly on 
work surface within 
angular range! 








Force distributed 
'Tol¥lol | WAR oll oles Miele a 
Conical seat distri- 
butes force equally 
in all directions; in- 
sures easy alignment 
in angular applica- 
tions; greater free- 
dom of motion. 


Pad inserts from top 
of threaded hole or 
from bottom for easy 
installation! 








Large pad area. Pad 
TMuilelaallal-te Miceli ial- 
Yolitc MaNalel mi atelll iti ta 
bored or relieved; 
has greater strength 
plus freedom from 
distortion! 





2 








IER 


MONEY-SAVING TOOLING SPECIALTIES FOR EVERY REQUIREMENT! 


VLIER SPRING PLUNGERS -- 

For use wherever accu- 
rate, positive spring loads 
are needed! 4 models; 40 






lg 


get - 
~~ > « 


« 


VLIER SPRING STOPS — 


Provide end pressures in 
fixtures when wall sec- 
tions are not available. 
Two models; 14 and 32 

» Ws end Ded. et ‘ 


om &@ @ 


VLIER TOGGLE PADS — 


Assure solid clamping of 
parts with uneven or off- 
angle surfaces. 5 sizes; fit 


almost any clamp. 
a4 






ENGINEERING 


INC ORPORATEDO 





EN 

‘ 5 

¥ 
VLIER FIXTURE KEYS — 
New 5-Way Key fits 
every standard mill table 
slot. 3-Way model also 
available. 


f wai 7. - 


r *. a oe 


~ 
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IS Service 
and 
control 


accurate size, 
selective finish, 
maintenence, 
sharpening 


. all are important tc 
the number and quality 
of holes you ream. 
Singly or together, 
these factors control the 
cost and cutting life 
of your reamers. 


Barber-Colman Reamer 
are designed and built 
to furnish you with 
control over all factors 
at all times. A highly 
trained reamer service 
organization responds 
promptly to your 
requests for assistance 
on special reaming 
problems. 


Barber-Colman: Reamer 
give you both... 

service and reamer 
control. Send prints for 
recommendation and 








specifications. 


BARBER 


Barber-Golman Compa pees Sateen 
pioneers in 


reamer finishes 


reamer sharpening 





bo Edy MAE) 


- wee 





GENERAL OFFICES AND PLANT, O88 ROCK STREET, ROCKFORD, ILLINOIS 
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KES Smalley General Thread Millers 


r RMT SS LT a a 


ORD MOTOR COMPANY 


ES Smalley General Thread Millers have long been 
1 for their efficient operation, Finish and accuracy 
ned eliminate grinding. Efficient on internal or external 


4s. Note this typical case — 














Jet Engine Turbine Shaft 
|: AMS 6415 Steel heat 
sated to Rockwell C-35-40 


Milling internal thread: 
Size 5.3125 — 16 NLH — 
P. D. 5.2719 — 5.2785 


Thread milling cutter speed: 
70 F.P.M. 


Work feed: 5 inches per minute 


Milling cycle: 5.9 minutes @ 100% 


ARBOR & ARBOR-SUPPORT FEED IN TO < 
CONCENTRICITY 





Available WICKES Smalley General Machines: 


Size: +18 +30 =44 

Weight: 14,000 Ibs. 23,000 Ibs. 29,000 Ibs. 

Capacity: 814" hole 17” hole 18'2” hole 
thru spindle thru spindle thru spindle 


Send for latest bulletin on any of these machines. 


O YEARS’ EXPERIENCE IN SOLVING PRODUCTION PROBLEMS 


| k A c BROTHERS - SAGINAW, MICHIGAN 


DIVISION OF THE WICKES CORPORATION 83 


September 1954 FOR FURTHER INFORMATION, USE READER SERVICE CARQ:; INDICATE A-9-263 263 
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NOW Cut Your Carbide 
Tooling Costs in Half! 


New V-R Toolholder for ‘“Throw-Away” blanks 
is available either with Negative Rake or Neu- 
tral Rake. Styles are available for triangular, 
square and round “Throw-Away” blanks. 


with V-R Toolholders’ and “Throw-Away” Blanks! 


@ No Chipbreaker Grinding @ No Carbide Grinding 
®@ Lower Tool Inventory ® Cutting Edge Automatically Positioned 
@ Available with Negative or Neutral Rake @ Another Cutting Edge Quickly Available 


| More Economical Than Brazed Tools 


























. 
t 
; Compare The Cost Per Cutting Edge ee V-R “Throw-Away” Blank Cost Per Cutting Edge 
“Throw-Away”’ Blank Triangular Square Round ' 
| The costs on a brazed tool's useable cutting edges are: Style and Size Vai [¥e"IC [Va"Ic [Se"IC | %e"'sq|V2"'sq_ | a" | V2"! | 
' _ Utility Class for ' 
1. Original cost of the tool NEGATIVE RAKE Type] .06 | .10 | .20 | .33 07 | .15 
' : UTILITY Class for 
| 2. Cost of each regrind NEUTRAL RAKE Type 12 | .20 | .40 | .66 15_| .30 
3. Number of regrinds obtainable PRECISION Class for 
; NEGATIVE RAKE Type} .10 | .17 | .27 | .42 13 | .23 06 | 11 
PRECISION Class for 
NEUTRAL RAKE Type 20 | 34 | 54 | .B4 27 | 47 16 | 26 



































| Formula for computing cost per cutting edge 


(Cost of Tool) + (No. of regrinds < cost per grind) _ — iin 
Number of regrinds + 1 (for original tool) =e oe oy oo 


Compute the cost per cutting edge for a typical brazed tool you use and 
compare it with cost per cutting edge of a “Throw-Away” blank! 







yascul0)-Ramet /asan® | 


oRP ATION | 
Cc 


Since 1933 — Makers of 


THE WORLD'S FINEST CARBIDE 


V-R Toolholders are also available for 
holding triangular, square and round in- 
serts up to 114” long. See Toolholder 
Catalog VR-435. 










4, — 
ANS 5 
7 <= rhe 
“TT 


Se — 852 MARKET STREET, WAUKEGAN, ILLINOIS eies tinea 
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Three Rockwell Drill Units automatically drill three holes in 
gecr cases at a third of the cost of ordinary drill press 
operation. (See close-up below of actual operation). 





ow Woodruff and Edwards Cut Cost 61.77% 


Béfore tooling up to machine gear 
cases that were to be produced 
wider contract for the Whirlpool 
Corporation, Woodruff and 
Edwards, Inc. (Elgin, Illinois, 
fogndry and production jobbing 
fim) conducted comparative cost 
Sthdies of conventional drill 
presses versus Rockwell Air- 
Hydraulic Drill Units. The opera- 
tin involved drilling three holes 
@ various angles into the gear 
case. 1t was determined that these 
Operations performed on drill 
Piesses would require 1.04 min- 
Utes, at a cost of $.0936 per part. 


On the basis of this cost study, 
Woodruff and Edwards installed 
tree Rockwell Drill Units on a 
Simple weldment, around an inex- 
pensive holding fixture. With this 
Shop built machine, they do the 
job in 0.4 minutes floor to floor 
fime, at a cost of $.036 per part 
@saving of 61.77%. 





Richard W. Hampel, Superin- ; 


Manufacturing Division, points 
out: ‘““They could do even better 
if we’d let them. Our Rockwell 
Drill Units operate at the station 
following the automatic boring 
machine, and output is limited by 
the boring machine’s cycle time. 

“Our Drill Unit machine is op- 
erated by the boring machine 
operator on idle time, giving us 
practically a free operation.’’ This 
is one of the advantages of remote- 
automatic operation. 

Rockwell Drill Units are avail- 
able for plant demonstration 
through Rockwell Sales Engineers, 
who are also equipped to offer 
engineering aid in conducting cost 
studies on operations involving 
production drilling, tapping, 
counter-boring and similar opera- 
tions. 

Full information is available by 
writing to: Drill Unit Division, 
Rockwell Manufacturing Com- 
pany, 3063 North Lexington 


Hndent of Woodruff and Edwards’ by Avenue, Pittsburgh 8, Pa. 


On Gear Case Machining Operation 
With Rockwell* Drill Units 





Triggered by the air clamp that secures the gear boxes, the 
Rockwell Drill Unit machine: (a) drills a “2” hole at a 45 
angle through the underside of the casting; (b) drills a “” 
hole vertically through a 1%” boss; and (c) with a Letter 
“R” drill, drills an oil plughole. All three units retract 
independently. 


15 drive arrangen 
—from Vs to 5 hy 





Air-Hydraulic DRILL UNITS. 
Another Product by ROCK WELL 


"Originally. produced by Rockwell under the trade name “Delica. 

















~ Production «Accuracy + beonon 


V-8 Cylinder Blocks are MICROHONED Automatic: |ly 
on NEW Model 420 Hydrohoners 


es 


Specifications of this 
model are included in 
our general catalog — 
obtainable at the 
offices listed below. 











This multiple-spindle, heavy-duty model is designed to 
fit any type of production line. Examples of its adapt- 
ability: above, two four-spindle machines with tip-up 
fixtures; left, V-type; upper right, eight spindle vertical. 





Micromaric Hone CorPorariIon | 
8100 SCHOOLCRAFT AVE., DETROIT 38, MICHIGAN 


MICROMATIC HONE CORP MICROMATIC HONE CORP MICROMATIC HONE CORP MICROMATIC HONE LTO MICROMATIC HONE CORP 
MICRO-MOLD MFG. DIV 2205 Lee Street 1535 Grande Vista Ave 330 Grand River Avenue MICRO-MOLD MFG. DIV 
Boston Post Road Evanston, Illinois Los Angeles 23, Calif Brantford, Ontario, Can. 231 So. Pendleton Ave 
Guilford, Connecticut Pendleton, Indiana 


REPRESENTATIVES: Allied Northwest Machine Tool Corp., 103 S.W. Front Ave., Portland 4, Oregon * Mason Machine Too! Compony 
415 So. Second East, Salt Lake City, Utah » Tidewater Supply Co., Charlotte 4, North Carolina 
REPRESENTATIVES IN ALL PRINCIPAL COUNTRIES 
SUBSIDIARY: 
Micro-Precision Inc., 2205 Lee Street, Evanston, Illinois 


Hydraulic Controls * Diesel fuel injec:ion equipment 
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s Best For Non-Ferrous 
Cutting ? 











SI-MALOY* STEEL SAWS, made of Simonds patented steel 
especially developed for sawing non-ferrous metals, provide longer | 
cutting life, greater economy in all but the most abrasive ‘non- 
ferrous alloys. Costing more than Semi-High Speed Steel Saws, 
they give more service between sharpenings. Costing the same as 

High Speed Steel Saws, they’re tougher, more break-resistant and 

hold a cutting edge equally well. Si-Maloy Saws are clearance 

ground and available in a wide range of stock sizes. 


BR 
A SEMI-HIGH SPEED STEEL SAWS are normally applied where 
production requirements are limited. Tougher, more resistant to 
cracking, they’re more economical to use on jobs where saws are 


subject to abuse. Furnished clearance ground or with teeth set for 
clearance, Semi-High Speed Saws are available in a wide range of 


rt P stock sizes. 
¥ . HIGH SPEED STEEL SAWS provide the ultimate in cutting life 
. a. on all types of non-ferrous alloys, but won’t take as much abuse as 


Si-Maloy Saws. Furnished clearance ground in a wide range of 


oars 








stock sizes. Simonds Steel, modern heat-treating, grinding and 
_ production methods insure longer, trouble-free service from every 
ve ‘ SIMON DS saw with the familiar Simonds ribbon trade mark. Write for 
Bulletin M-80 for further information. 
ony, SAW AND STEEL C 


esd FITCHBURG, MASS. | 


= 





*Steel Analysis Patented No. 2,204,283 


Factory Branches in Boston, Chicago, San Francisco and Portland, Oregon, Canadion Factory in Montreal, Que., Simonds Division: Simonds Steel Mill, Lockport, N. Y. 
Simonds Abrasive Co., Phila., Pa., and Arvida, Que., Conadea 
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GROBET 
COUNTERSINKS 


They cre terrifically populer be 
couse the six staggered cutting 
edges are scientifically designed 
to give «@ shearing cut and thus 
eliminate all chotter. 

Meade in 12 sizes in all degrees; 
also supplied as sets in strong Kit- 
cases. 


, 
\> 
, 
} 


Send 
for 


HCl 


Sheet 
Catalog 


GROBET FILE CO. of AMERICA, INC. 
421 CANAL STREET, NEW YORK 13, N. Y. 


Plants—New York @ Chicago @ Montreal 
USE READER SERVICE CARD; INDICATE A-9-268-1 


ACCURATE 
HARDNESS TESTING 
the low cost, dependable way! 





i> 
A 
- 


*» 








WITH 


PORTABLE 


HARDNESS TESTERS 


Ames Portable Hardness Testers make quick, ac- 
curate tests, in the Rockwell Scales, on the pro- 
duction line, in inspection depts., assembly depts., 
tool room and in the field — wherever accurate 
hardness testing will speed production, facilitate & 


machining, and save tool wear 


Ames Testers are making hundreds of tests daily, in thousands of plants, 
that otherwise would be impossible such as large gears, knives, saws, 
frame struts, assembled parts, etc. No special skill is required, A time- 
saving, low cost investment for any metal-working plant. 
Send for latest literature. 
ARRANGE FOR A DEMONSTRATION WITH THE FOLLOWING DISTRIBUTORS 
ANN ARBOR, MICHIGAN 


Eberbach & Son, Co 
200 E Liberty Street 


EVANSTON, ILLINOIS 
Adolph |. Buehler 
2120 Greenwood Ave 


PHILADELPHIA, PA. 
Donovan Company 
1615 North 2nd Street 


NEW YORK, N. Y. 
Testing Machines, Inc. 
123 West 64th Street 


AMES PRECISION MACHINE WORKS 


Makers of Ames Precision Lathes and Bench Millers 


WALTHAM 54, MASSACHUSETTS 


USE READER SERVICE CARD; INDICATE A-9-268-7 
268 
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ELLENDY ENGINEERING & SALES, INC. 
100 Grove St. Worcester, Mass. 
USE READER SERVICE CARD; INDICATE A-9-268-3 








KEYLESS 
DRILL CHUCKS 
SLIP-PROOF 
STRONGEST CHUCK MADE 
“TRY ONE 


K. 0. LEE CO. 





ABERDEEN. S DO 
If it's made by Lee it's a “Knock-Out” 


USE READER SERVICE CARD; INDICATE A-9-268-4 
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TO OBTAIN FURTHER INFORMATION ABOUT 
ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 
CARD ON PAGE 137, 
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INGERSOLL 








t iger cutting life of Ingersoll replacement blades / ” 

— - | be a primary consideration in the purchase I 2 OF C U TTIN G LIFE FO R $140 
— a ting tools. High quality Ingersoll precision 
b designed for Ingersoll milling cutters give 
Bb performance at low cost for these reasons .. . 
| Use of efficient, up-to-date production 
equipment in the manufacture of blades and 

cutters. 


Integrated design of blades and cutter 
for most effective cutting action. 


Specific grades and correct arrangement 
of carbide in blades for your particular work. 





"” Value of knowledge and experience 
. gained during 65 years of building special 

machines and cutters to meet varying cus- 
tomer needs. 





Costing only $1.40, this carbide-tipped blade for 

an Ingersoll Shear Clear Face Mill gives as much as 

44" of wear while rough milling cast iron at high | 
feed rates. 





AD SS oor Ne 


Most standard Ingersoll blades are available from 
stock ... carbide-tipped, cast alloy, high speed steel ; 
... plain, serrated, helical. aes 




















a 








| TIOSUAON! 


" 
| 


14" of blade life for $1.00. Carbide-tipped blade for i 
Ingersoll 4” dia. Type NX Face Mill. } 





tea YT onan®* 











5/16” of blade life for $1.95. 34” Write for Catalog 60F, describing Ingersoll inserted 

long, high speed steel twisted blade ©) blade face mills, end mills, helical slab mills, side 

for Ingersoll Helical End Mill. mills, arbor cutters, angular cutters and boring heads. 

THE BUILDERS OF SPECIAL DESIGN MILLING & BORING MACHINES 

SHEAR 
ORIGINATORS OF ~ LIAR) CUTTERS | 
MIELLIENG MACHINE COMPANY | 
q ce ¢—@ Pr Gee. £42686 688%, 8. 8 a 
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ies 7 | 
e industr! it took some 


concentrated planning, 
stressing ruggedness 
and simplicity, along 
with accurate machin- 
ing and ‘‘close-toler- 
ance’’ assembly, to 
bring out these fast, 
rigid, high output units 
— THAT COST SO 
LITTLE— DO SO MUCH 
— REQUIRE SO LITTLE 
MAINTENANCE. 

In addition to metal 
forming, bending, 
shearing, notching, and 
piercing, they are also 
adaptable to cutting 
and punching paper, 
forming and cutting 
fibre, plastics, etc. 
Often considerable 
savings are possible 
if you let our engineer- 
ing staff assist you 
There is no obligation. 
Simply explain the 
problem and send 
sample or drawing of 
work 
















Rousselle Presses ore 
Sold Exclusively through 
leading Machinery Dealers 
and ore manufactured by 


SERVICE MACHINE CO. 


7627-33 S. Ashland Ave. @ Chicago 20, Illinois 
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When you need precision ste. | N 


DOWEL PINS 


SAME-DAY 
SHIPMENT 
= (from 


MFRS. OF STANDARDIZED DRILL JIG AND FIXTURE BUSHINGS 
USE READER SERVICE CARD 


Order from Acme's huge stock of standord 
nominal and oversize Dowel Pins... ship- 
ment made within 24 hours. Whether you 
need a few, or many thousand, packaged or 

ulk, Acme can supply them FAST! Special 
sizes ground from semi-finished stock to fill any 
dowel pin requirement. Send for details now! 


INDUSTRIAL COMPANY 


208 N. Loflin e Chicago 7, til. 











INDICATE A-9-270-2 





For STATISTICAL QUALITY CONTROL 


COMTORPL U G INTERNAL COMPARATOR 


Here in a compact, self-contained unit you have the high 
precision that has found a prominent place in the jet, engine 





program, the automatic transmission program and other 
fast moving set-ups. Used at machine or bench, Comtorplug has self- 
aligning features assuring accuracy. Ideal for Statistical Quality Control 
programs. Comtor Co., 69 Farwell St., Waltham 54, Mass. 


Write for “Bute 48” 










For gaging high- 
precision holes 
to fractions of 
.0001” 


With Interchange- 
able Expansion 
Plugs from ‘4 
to 8” dia. 





“Packaged 
Precision” 








COMTOR COMPANY 
REPRESENTATIVES 


BARWOOD G COMPANY 
3137 North 15th Street 
Philadelphia 32, Pa. 
DOLPH BOETTLER COMPANY 
6625 Delmar Bivd. 
St. Louis 5, Missouri 
GERALD B. DUFF G COMPANY 
68 Clinton Avenue 
Newark 5, New Jersey 
LOUIE A. GAIN 
1544 Spruce Street 
Berkeley, California 
F. D. HUNTINGTON CO. 
9101 East Jefferson Ave 
Detroit 14, Michigan 
WALTER R. OLT... 
306 Abingdon Road 
Dayton 9, Ohio 
HAROLD E. SUNDBERG 
Ellicott Square 
Buffalo 3, New York 
CONANT BROACH COMPANY 
347 West 107th Street 
Chicago 28, Illinois 
GERHART M. COOKE 
4760 East Olympic Bivd. 
Los Angeles 22, California 
L. D. SUPPLY COMPANY 
436 Maple Street 
Wichita, Kansas 
VM. L. LEVIS 
Fairview Park 
4595 West 214th Street 
Cleveland 26, Ohio 
PROCTOR G MARTIN CO., INC. 
297 Franklin Street 
Boston, Mass. 
SEVERANCE TOOLS OF CANADA, LTD 
1232 Eglinton Avenue West 
Toronto, Ontario, Canada 
ENGINEERING SALES COMPANY 
112 Portwood Street 
Houston, Texas 


and 
1905 S. Harwood 
Dallas, Texas 
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A COMPLETE LINE...CARBIDE AND STEEL 


Firth Sterling offers manufacturers er ee 
- advantages of a single source ee PI dhe 
= si ls for both tungsten carbide anc — _ 
eng sence z, piercing, heading and other dies 
Thi pene from famous Firthaloy, for maxi- 
de oun seaiiet where carbide is a re se ems 
aoa a rs ost one hundred grades of high ge 
aa fyessara for cut-off knives, roll guides, ‘ ” 
pa ae forming rolls and similar 5 yee 
pre s the exactly right material for each app — 
am iain production at lowest cost is thu 
— d items are available from — 
Bs pe Fee may be obtained from your loca 
d diemaker. RMB ae 
“Pinch Sterling representatives - consist i 
preting the needs of industry - in ERE ne, 
exactly right steel or carbide for “— ge aga 
tions. Because they oe ee om 
n their unbiased ¢ 
pry en more economical tooling. 


sth Sterling 


—iINCc— 


H 30, PA. 
GENERAL OFFICES: 3113 FORBES ST., PITTSBURG 


ROIT* HARTFORD* 
. ELAND DAYTON DET 

. HAM CHICAGO* CLEV WESTFIELD, N.J 
pe , OEY Gan Teen PHILADELPHIA PITTSBURGH WASHINGTON 

HOUSTON L 


Attention: 


Fastener Industry! 


C.H.Q. Die Stee! 
makes 


cold heading records 





C.HQ. solid die after 192,000 run 


\ nationally known fastener 
manufacturer * recently made 
comparative tests of solid steel 
cold heading dies, under care- 
fully controlled conditions, 
Producing 5% square head ma- 
chine bolts from 1020 steel on 
a Waterbury Farrel double 
stroke automatic 

Firth Sterling C.H Q. came 

off with top honors and the 
highest production ever ob. 
tained by this manufacturer 
from any steel die - 192,045 
both ends (78,860 one end, 
59 Rockwell C; 113.185 other 
end, 61 Rockwell ( -) Standard 
competitive carbon steel dies 
produced only 50,000-60,000 
both ends and ultimately failed 
by cracking axially. The ¢ -H.Q 
die wore Oversize but longitudi- 
nally etched section revealed 
not even a hairline crack. 

Ask for technical literature 
on C.H.Q.—or a Firth Sterling 
representative will discuss your 
die problems. 


“(name on request) 
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Self-release, greater grip, automatic alignment c 
ERICKSON MANDRELS speed small to large part loadi \ 








Regardless of size, Erickson prec sion 
expanding mandrels operate on E ‘ick. 
son’s famous double-angle principle that 
not only assures guaranteed accuracy of 
.0005” TIR, but also makes mancrels 
self-releasing. They are available for air, 
hydraulic or manual operation. Special 
mandrel sleeves are designed to match 
various internal forms. ane 


SMALL ERICKSON MANDRELS play a big part in holding down production costs for 
leading bicycle parts manufacturer. Here you can see how Erickson drawbar-operated, 


precision expanding mandrels speed wheel hub loading for buffing operation. Ease 


of operation and instantaneous release have greatly speeded this quantify production 


holding problem. 


ERICKSON MANDREL ADVANTAGES 


* Instantaneous self-release greatly 
speeds loading and unloading 


* Greater holding power because grip 
extends over entire sleeve length... 
stops wobble and chatter 


* Guaranteed accuracy of .0OO5’ TIR 
* Each sleeve covers a range of 1/32" 


*Sleeves are interchangeable on 
mandrels of same series 


Are you bothered by a tough in- 
ternal holding problem? Then let us 
prove that Erickson mandrels speed 
production for lower unit costs. 





Give us a call today or write for 


catalog K. ——— | 


a 








ERICKSON MANDRELS speed large part handling, too. See how easily this heavy shovel 
gear, 24 inches in diameter, is being loaded for gear cutting at the Alten Foundry and 
Machine Works, Inc., Lancaster, Ohio. Larger shovel gears up to 61 inches in diameter 
are handled just as easily. At Alten Foundry, using an Erickson mandrel, loading and 
automatic alignment require only 10 percent of the time required by plants using solid 
arbors and arbor presses. Even this large mandrel is self-releasing. Operator fatique is 
practically eliminated. 


a — = 
ERICKSON Toot. Company 





ee 2303-S Hamilton Avenue ¢ Cleveland 14, Ohio 


i 


COLLET CHUCKS + FLOATING HOLDERS 


* TAP CHUCKS + TAP HOLDERS + AIR-OPERATED CHUCKS 


EXPANDING MANDRELS + SPECIAL HOLDING FIXTURES 
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Drills, spot-faces, 
chamfers and 
taps 670 
differential- 

carrier 
bearing caps 
an hour! 


ae 


nd 
a "6 6 Sa 
i a 
=e & 
— we | 


Featuring fully automatic clamping and ¢ 
a special combination drilling-and-tapping head 
with an independent lead-nut plate — 


This 5-station automatic-indexing dial-type Buhr Special, holding 
four parts per station, machines 670 pieces per hour at 100‘% efficiency. 


Operations include drilling and spot-facing two bolt holes, and 
drilling, chamfering and tapping the center hole of each bearing cap. 


Tapping spindles are of the individual lead-screw type with precision- 
ground and hard chrome-plated threads — a Standard Buhr Feature. 


A phone call, telegram or letter will bring you our complete Buhr 
Specials Catalog or a consultation with one of our sales executives. 


BUHR MACHINE TOOL COMPANY 


252 GREEN STREET. ANN ARBOR, MICHIGAN 


MULTIPLE-SPINDLE HIGH PRODUCTION MACHINERY 


Solidly Engineered... Precision Built... for World’s Leading Manufacturers 














Dont throw away that back-up pac ! 














Just replace the leather! 
it’s the new Armour Back-Up Pad 
with re-usable plates! 


Are you throwing away your back-up assemblies— metal parts 
and all— when just the pad wears out? You can save that ex- 
pense with the new Armour Back-Up Pad. It’s designed so 
you can detach the steel plates and use them over and over 
again! The pad will last longer, too, because it’s a two-ply 
construction of the finest leathers, tanned and curried for 
resistance. And when the leather finally does wear down, you 
can save money by cutting the Armour pad into a smaller size 
— it's as good as new! 


BD 


Another money-saving feature of the new Armour Back-Up Pad 
is that it’s tailored at the factory to save you “breaking in” time. 
You can even order the flexibility you want— hard, medium or 
soft! And to guarantee perfect flexibility, your Armour Back-Up 
Pad receives four precision-balance tests at high speeds. So you 
can be sure that your pad absorbs shock, cuts down vibration 
and provides the disc with smooth, safe sanding action. Let your 
workmen test this precision-balance pad once—and they'll request 





3 
am , 





"ae 


Armour Back-Up Pads always for higher production and less ppm 
' : LEATHER ! 
Operating fatigue! 


Use these new pads with Armour Resin Fibre Discs! 


Actual production tests have proved that resin-bond discs have 
two big advantages over glue-bond products — resistance to heat 
and resistance to moisture. So save money in severe grinding LA 
operations and edge-wear grinding jobs — choose Armour Resin at RE-USABLE PLATES ! 
Fibre Discs! And for belts, rolls, sheets, any abrasive you need, j 
call on Armour today ! 


; 


BALANCED FOR 


, 4 4 . 1 
Learn more about Armour’s Precision Abrasives ! EXTRA LIFE! 














i a habe. 








: ARMOUR AND COMPANY, 

2 North Benton Road, Alliance, Ohio 

2 Please send me free booklets on : Fs 7 
e 

7 C) Armour Back-Up Pads [) Storing Abrasives [J The Back-stand Belt Method e y 

° e 

. ‘ e \\ 

e Name —_ ssactiniiosiibeneiiesesiipiiitimias, e 

° e 

: Firm —— a 4 

. e 

7 Address — e 
° 

. OO Zone____ State — ARMOUR 

° T-9 ° 

° COOHOHEOOOOOOOOOEOEOESEEEOOEEOEEEEEELOLOEESEOLOCSS Armour and Company + Alliance, Ohio 
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Make your Air Lines 
e Lines to low cost production 





CHECK UNIT ADAPTERS ioe 
heavy duty or stand for heavy duty check units 
ard type with or or standard units — with 


without swivel 
with male or female 
niet threads 


male or female threads, or 
serrated shank for many 
pipe and hose sizes 


Spot Schrader Couplers everywhere in your 
plant—along benches...oncolumns...wherever 
an air outlet means convenience. Schrader 
Quick-Acting Couplers make air as easy to “plug 
in” as electric current. Yes, bring air to the job, 
not the job to the air line—and you'll get greater 
portability in your air tools ... eliminate extra 
lengths of hose and miles of foot steps. 

Schrader Couplers are quick .. . they’re safe 
... they’re sure. 

To connect, just push the adapter section into 
the check unit. Accidental uncoupling is impos- 





ly 


REG. U. S. PAT. OFF. 


Leaders in air control since 1844 


fe eS 


aun |S 





quick-acting couplers 


sible—it takes a positive manual twist of the 
check unit sleeve to disconnect the coupler and 
shut off the air. 

Make compressed air accessible in your plant, 
as the largest and most modern plants have done. 
Schrader Couplers are available in many pipe 
thread sizes and hose adapters. And remember 
Schrader produces a full line of cylinders, valves 
and other air control equipment, to make your 
compressed air circuits neat... efficient .. . re- 
liable. For details, write today—or fill out the 
coupon below. 


A. Schrader’s Son 
Division of Scovill Manufacturing Company, Incorporated 
462 Vanderbilt Avenue, Brooklyn 38, N. Y., Dept. H-9. 


lam 


Name 


Comp 


interested in more information on 


Title 


any 


Address 
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Just imagine 


drill heads 


you could 
anchor in AIR! 


















lhink of the production possibilities . . . the tremendous time 
and cost savings... being able to locate spindles quickly in 


mid-air, at any angle, in any combination... being able to 
drill or tap any number of holes, simultaneously or in se- 
quence, automatically or manually. 

\ startling concept? Using Macna DRILL, you can apply 
it right now in your own plant. Not only for special drilling 
and tapping jobs, but for standard operations as well. 


For with Macna DriLi, you build the machine around 
the part—just as if you were anchoring the components in 





air instead of to the rigid steel columns that provide complete 










freedom of setup. 

Interested? Then let us send you details, specifications 
and prices. Also application sheets showing how other manu- 
facturers are making profitable use of Macna DriLL—com- 
plete with cost breakdowns. Simply mail the coupon. 








1001 QUICK SETUPS POSSIBLE 
WITH MAGNA DRILL 
MODULAR COMPONENTS 


DRILL HEADS. Individually ‘ 

powered. Fully adjustable. Sg ple < 
Right or left hand manual feed. ¢ 
Choice of spindles. Price com- ¢ 
plete, less motor, $285*. > SEE 


MAGNA DRILL / 

IN ACTION i 
‘ 
% 







POWER FEED (Mechanical Type 
Quickly attached. Feed rates .003” 
to .012” per revolution. Solenoid 
engage. Spring return. Automatic 
eycling. $195* 


COLUMNS AND BASES. Heavy 
%” walled tubes. 3%” O.D. 
Precision ground. Angle in- 
dexed. Bases are line-bored 
east iron, $48*, 


ON FILM! 





Now you can see the full, 

dramatic, cost-cutting possi- 
LEAD SCREW TAPPER. Replaces bilities of MAGNA DRILL 
standard quill in 10 minutes. 
Includes reversing starter and ; 
controls, limit switch control 20-minute, 16mm sound film 
plate, all wiring. $260*, is available for showing to 


TABLES AND LEGS. Drilled 
ind tapped for mounting 
bases horizontally or verti 
cally. Tables may be ganged 
Single table, 24”x 20,” $185% 
Double, 24” x 40,” $235*. 


‘ 
- 


right in your own plant. A 





12819 Coit Road, Cleveland 8, Ohio, OR Menlo Park, California ration, Menlo Park, Cali- 
fornia. We'll make all the 
arrangements. This is one 
movie you won‘t want to 
miss! 


% 

*F.O.B. your plant. they may be located. Just 

"ee oe Se eee address your request to £ 
MAGNA ENGINEERING CORPORATION, Dept. 273-K, ot factory nearest you Magna Engineering Corpo- | 

I'm interested. Send me specifications, prices and application sheets for MAGNA DRILL. 


s 

Y 

+ 
t 
t 

interested groups wherever 3 

4 

' 

Would like to arrange a showing of the MAGNA DRILL film on or about____ 4 
4 


(date) 


Position “MAGNA DRILL” FILM IS LISTED BY THE 


NATIONAL HEADQUARTERS OF A.S.'.t 
(Speakers Directory under “Drilling”. P\ AN 
TO SHOW IT AT YOUR NEXT MEET "6G 


Company 


Address 


SE nee 


= 
| 

| 

| 

| 

| 

| Nome 
! 

| 

! 

| 

= 
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IN ACTION 
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D000 SAVINGS IN 


[_ARKS LABOR WITH $100 


WORTH OF CARBIDE BURS 

















A CASE HISTORY: One of our customers had an extremely difficult problem 
of burring some piece parts after assembly. After consultation with Atrax engi- 
neers, it was determined that Solid Carbide Burs were the only type that could 
be used to salvage this huge job. Six Carbide Burs were bought for this job, 
totalling approximately $100.00. They saved the company over $3,000.00 in 
labor. Besides this, they made possible salvage of very valuable piece parts for 
a very nominal original investment. 


Possibly our engineers or sales representatives can help YOU achieve similar sav- 
ings. You'll find them in all principal cities, ready to consult without any obligation. 




















NEW! Complete 88-page Manual and Catalog 
of Carbide Tools. Write for your free copy. 


THE A RAK COMPANY 25%2.9%cU 
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Now... From one outstanding source! 
All Your THE | 


Diamond OR Stan Dust, 


Abrasive LINE! 
A COMPLETE RANGE OF 


LTT TCLUIEM LABORATORY GRADED DIAMOND 
Wy ABRASIVES FOR EVERY PURPOSE 


STAR DUST DIAMOND 

WHEELS AND HONES STAR DUST 
ie Laboratory graded 

Superior diamond 

quality combined Pure ae 

with new bonding owders 

formula 













U 
’ 
’ 
‘ 
’ 
’ 


STAR DUST Laboratory 
graded diamond lapping 
compounds in 18 gram ap- 
plicator gun—or in 5 gram 
ophthalmic tipped tube 





: 
Quick ’ 


. 
Delivery! s 


You can put your confidence in the Star Dust 
line as so many others do because STAR DusT quality 


* 
’ 
' 
’ 
£ is consistent quality—the result of our special proc- 
« ess of laboratory crushing and grading to achieve 
Zs uniform nodular shape. That means all particles 
: work for you. Be “Laps Ahead.” For easier grinding 
‘ and mirror finishes specify Star Dust products. 
2 
e Please feel free to make use of our engineering 
‘ service—and write for catalog No. T-1 
. 
— 


ACE ABRASIVE LABORATORIES 
35 ROSELLE STREET, MINEOLA, N. Y. 
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ADVANCE STAMPING CO. 


GETS 50% MORE 
PRODUCTION LIFE 


For « 


win KROME: nie 


ON THE JOB” plated punches 


(drance STAMPING COMPANY 


Krome-king DIVISION 
NATIONAL FILE CO 


32 N. Cedar St Lonsing, Michigan 
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ONCENTRIC the origina! 


patented 


spring loade: 
live centers 















AUTOMATIC GREATER LOAD CAPACITY 
THRUST 
ADJUSTMENT | 
Spring loaded spindle LESS © 
maintains constant 
tail ay aa. OVERHANG 
LONGER LIFE \ MEANS 
Needle bearing distrib- \ ' 
a “ae Sn a: over : MORE 
reater surface, thu ‘ 
Rolding aaa ~ Faas ; RIGIDITY 
for much longer time. ’ .. MORE 
FASTER SPEEDS ' WORKING 


Smaller turning radius 
gives much higher RPM rate 
than ordinary line centers. 


CONVENTIONAL 

ries is 
Write today CONCENTRIC 
for complete iiimpiea 


information 
Pat No. 2,520,473 


CONCENTRIC TOOL CORP. 2486 Huntington Dr..San Marino, Calif. 


USE READER SERVICE CARD; INDICATE A-9-278-3 


New Work Holder 


is a low cost production tool having 
interchangeable 
jaws and clamps 
that hold single or 
multiple pieces. 
Ideal for scores of 
holding applica- 
tions, eliminating 
many costly spe- 
cial fixtures. 











ts 


Work stops, interchange- 
able jaws and clamps, riser 
blocks and drill bushing 
plate are standard acces- 
sories 


Semi steel casting, normal- 
ized and precisely machined, 
maintains accuracy of five 
ten thousandths in 3 inches. 
All parts subject to wear 
are hardened 


Write for illustrated form 
WH 654 for complete in 


formation 


LASSY TOOL Co. 


94 BOHEMIA ST. PLAINVILLE, CONN 
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BRUSH SURFINDICATOR used to measure surface roughness of a 
titanium bar in a test lathe, at Metcut Research Associates. The company 
uses the instrument in evaluation of cutting tools and fluids, and determi- 
nation of machining characteristics of various metals. 


“SURFINDICATOR =Indispensable in studying 
machining characteristics!” 





“We have found the Brush SURFINDI- 
CATOR* indispensable in our research 
and development programs on machine- 
ability. The evaluation of cutting tools 
and materials requires accurate measure- 


TRY IT YOURSELF! The Brush SURFINDICATOR makes 
the measurement of surface roughness a quick and easy 
operation. It can be set up anywhere in the plant where 
115 volts a.c. is available. Write for a copy of this 
booklet describing surface finish control—or ask for a 
demonstration of the SURFINDICATOR in your plant. 
Send coupon now. Brush representatives are located 
throughout the U.S. In Canada: A. C. Wickman, Ltd., 
Toronto, Brush Electronics Co., Cleveland 14, Ohio. 

*Trade-Mark 


ments of surface finish, for which the 
SURFINDICATOR is a most useful tool. It 
can be set up quickly, it is simple to 
use and its small head permits measur- 
ing a wide variety of metal parts.” 


— Metcut Research Associates, Cincinnati, Ohio 


BRUSH ELECTRONICS COMPANY, Dept 
3405 Perkins Avenue, Cleveland 14, Ohio 


SURFINDICATOR to me. 
Name 


Position 





) Please send free copy of ‘Surface Finish Control’. 


() Have your nearest representative demonstrate the 











‘RUSH ELECTRONICS 


INDUSTRIAL AND RESEARCH INSTRUMENTS 

PIEZO-ELECTRIC MATERIALS ACOUSTIC DEVICES 
MAGNETIC RECORDING EQUIPMENT ; 

ULTRASONIC EQUIPMENT = mics 


COMPANY 


formerly 
The Brush Development Co. 
Brush Electronics Company 
is an operating unil of 
Clevite Corporation . 
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ee eee 


Company _ 
Address 


City i : State 
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@ This slotting operation, 

performed in 72 minutes on a 
DoALL band machine, 

formeriy took 325 minutes 
on a milling machine. 


A new machinin 1g concept 
to cut your production costs! 





| = would your plant machine 100 duplicates of the 
part illustrated above? You are seeing it being made on 
a power feed DoALL band machine at about 13 the cost 
of milling, the previous method used. 
Production band machining has come of age, with 
new high speed steel blades that last for more than 3000 
square inches of cutting and cut up to five times 





faster than previous blades. The work is positioned on 
the hydraulically, powered table and automatically fed 
TIME SAVING: 7 hours. 3 min into the continuous-cutting saw band. A built-in coolant 


utes. Total band machining system permits high cutting rates. Variable speeds and 
time on this part (slotting and 


feeds ¢ a wide range iffere ades p > Opti- 
oitten te saith ts © hemeh, eeds and a wide range of different blades provide opti 


12 minutes. Performing the mum production and finish. Machine tool accuracy is 
same operations on a mill obtained. 

ing machine took 10 hours, : ‘ cn : 
O6 milaiin Once you see it, you realize that band machining is 


the obvious way to do this and thousands of other pro- 
duction machining jobs. But, to get the savings this new 


concept offers, you have to look for the jobs in your shop 
Free on Request, New 


that bz achining ca ster < cheape ao 
Well Chest "Now iat band m ichining can do faster and che aper. A DoAl I 
Basic Tools Created man will help you find them. He'll bring a machine to 
Civilization." 


your plant and demonstrate its advantages, free of charge. 


Write or call. The DoALL Company, DesPlaines, Ll. 


Band Machines . . . Saw Bands . . . Precision Surface Grinders . . . Black Granite Surface 
Plates . . . Gage Blocks and Other Precision Measuring Instruments . . . Tool Steel . . . 
Cutting Tools and Supplies 





eeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee8 eeeeee 

i 38 DoALL Stores serve indus? 
See classified directory for one 
nearest you. 
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LO-JET ACRO 


‘TURNS-OFF 


THE HEAT? turns-up profits and production 





Lo-Jet Cools And Lubricates 


Lo-Jet ACRO is a pressurized mist system 


provides both evaporative cooling of 
ls and work, and lubrication, to reduce 
ion generated heat. Because it’s pres- 
zed, Lo-Jet delivers cooling and lubri- 
mn uniformly, too, regardless of oper- 


nal conditions. 


Lo-Jet Pays For Itself In Reduced Costs 
Lo-Jet ACRO increases tool life 100%- 
e, and the resultant savings in tool 
t alone soon pay for the unit. The Lo- 


t costs less to operate, too. 


tions with 





eptember 1954 


Don’t let your profits and 
production go up in smoke! 
Mail the coupon now for 
literature that tells how to 


improve all cutting opera- 


LO-JET ACRO 


Lo-Jet Increases Production 
With Lo-Jet ACRO on the job, you can 


take heavier cuts on any work, and oper- 


coolant used is fireproof, lightly pine- 


scented, absolutely non-toxic to humans. 


Lo-Jet Is Versatile And Easy To Install 
Lo-Jet ACRO is completely self-con- 


tained, and can be installed on any cutting 


ate at higher feeds and speeds And be- 
cause tools last longer, there is a drastic 
reduction in the amount of tool-change thai 
. machine in minutes! It eliminates expen- 
time required : x te 

sive, messy pumps, sumps, and piping. It 
Lo-Jet Provides Better, Cleaner, can be used in turning, grinding, milling, 

Safer Operation 

The directed cooling and lubrication of 
Lo-Jet ACRO result in improved finishes. 
Lo-Jet leaves the tool and work plainly 


visible and clean at all times. The ACRO 


drilling, tapping, and reaming. It’s ideal 
for multi-phase, high speed operations, 
because it can be used to control as many 
as Six nozzles at once, with full pressure 


and separate controls for each tool. 


' 
' 
' 
AIR CONVERSION RESEARCH Corporation : 
P ' 
| 3025 .N. Western Avenue e@ Chicago 18, Illinois Te.9 | 
! 
§' GENTLEMEN: Please send me literature that fully describes the new ; 
| Lo-Jet ACRO. 
: ' 
1 N f i 
; ' 
Company : 
' Address ; 
' Cit Zone Stat ; 
. ' 
Dame oauwe SHS ee Seseeseeeseeseaaneeeeneanasenaanauneooeeao ae oe @ at 
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CLOSER TOLERANCES 
with DELTRONIC 


TENTH 


== PLUG GAUGES 





* Set of 25 costs approximately 


—=— >= . 
=a 
==— 


same as Go and No-Go gauge. 


—— 
—_— 
—_ * Available in increments of 
— — me 
—_—_ 


1/64” from 1/8” to 1” 
* Hardness is Rockwell C62 C64 










This new system of precision gauging provides one 
gauge of nominal size plus 12 gauges of increas- 
ingly larger sizes in .OOOL” increments and 

12 gauges of decreasingly smaller sizes in 
increments of .OOOL”. Each gauge is 


identified. It is the same size on both 
ends to double the life in usage. 


For further information write Dept. D12. 


DELTRONIC 


oe ee eee ee | 


9010 BELLANCA AVENUE +LOS ANGELES 45. CALIF 


USE READER SERVICE CARD; INDICATE A-9-282-1 














° = 
Well known precision manutac- = 
turing concern in the New York = 
City area requires an expert in = 

methods and precision tooling. os 
This is a top level position. The man od 
we are seeking should be able to as- = 
sume heavy responsibility and head = 
an established methods and tool en- = 
gineering department = 
Submit complete resume. State = 
age and salary requirements. = 
Box 441, Room 1201 = 
230 West 41 St., New York 36 = 

USE READER SERVICE CARD: INDICATE A-9-282-2 
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TO OBTAIN FURTHER INFORMATION Ab UT 


ADVERTISERS, TRADE LITERATURE OR TOOLS OF 
TODAY APPEARING IN THIS ISSUE OF THE TOOL 
ENGINEER, USE THE HANDY READERS SERVICE 


CARD ON PAGE 137, 


ene Se 
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PRODUCTION INCREASED from 18% to 162% 
ON TURRET LATHE EQUIPPED WITH 


LYNN HYDRAULIC-DRIVE 


Actual production records* on 10 different set-ups, before and 
after installation of a Lynn Hydraulic-Drive on a Turret Lathe, 
show production increases ranging from 18% to 162% 

The Lynn Hydraulic-Drive can 
be installed on ANY ram type 
turret lathe. Lincoln engineers 
make the installation, instruct 
operators and assist methods 
engineers. 

A Minimum Production Increase 
of 20% is Guaranteed 
The Lynn Hydraulic-Drive can 
be paid for out of increased 
production with profit left over 
for you! *Details on request. 
Write TODAY for complete information 
on Lynn HYDRAULIC-DRIVES. 


Other LYNN Products include: Conversion Turrets— 
Self-indexing Tool Posts—Slide Tools. 






ext: 
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imps, compressors, valves and controls plus many 
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w of our experimental lapping laboratory. Note how Lapmoster in 

sund provides complete accessibility for loading and unloading work 

253 we proved to more than 200 manufacturers that lapping was profit- 
d solved their problems. 


500 manufacturers of industrial equipment includ 


largest automotive and aircraft plants have found production 


lapping a great time and money saver in their operations. In 


nl 


iated, while in others a closer tolerance has brought 


+ 


treme high production accuracy of the Lapmaster (Micro 
nishes of 2 to 3 RMS 


en required) have amazed and sold many production m 


f 


materials including cast iron, steel, stainless steel, alumin 


re 


iny cases gaskets between mating surfaces have been elimi- 
about a 
mendous improvement in product performance. The ex- 
inch 


surface flatness to less than .000011” 


his accuracy has been definitely proven on practically all 


rass, carbon, ceramics, plastics and sintered metals. 


Our Lapping Laboratory 
Is At Your Service 


Chere is one sure way to find out if lapping is practical and 


rofitable for you with no strings attached. We invite 
y d 


you to 


i us a few sample parts including surface finish specifica- 


*Protected by U.S. and Foreign Patents 


AREINGIORIME 


Our lapping laboratory is also equipped with the finest checking instruments 


gauges to insure an accurate report of every experimental job 


> 


HAS 










including surface analyzers, monochromatic lights and Sheffield and Swedish {\ 


and how to get it 


tions and approximate production requirements. The parts 
will be lapped in our laboratory shown above and returned to 
you with complete facts including data on number of finished 





parts per hour and recommended Lapmaster size to do the 
work. Many companies, large and small, have already taken 
advantage of this free service. In a majority of cases the 
Lapmaster has proven its use. Why not find out for yourself 


today 


iit_’iit: 


on the Lapmaster is available on 
request, also new information on 
Measuring Flatness. Write for 


your copies today. 


Crane Packing Company, Dept. TE-9 
1823 Cuyler Ave., Chicago 13, Ill 
In Conada: Crane Packing Company 
Ltd., 617 Parkdale Ave., North 
Hamilton, Ont., Canada. 








eptember 


1954 FOR FURTHER INFORMATION 


USE READER 


SERVICE CARD: INDICATE A-9-283 283 











Index of The Tool Engineer Advertisers 


The 








September 1954 Issue ——_——_—_—— 


Index to Advertisers is published as a reader service. Although every precaution 


is taken to assure correct listing, no allowance will be made for error or omission 


*Exhibitor in 1954 ASTE Industrial Exposition 


4USER of ASTE 


Data Sheets 





Ace Abrasive Laboratories 
4Acme Industrial Co 
*Acme Tool Co 
*Adamas Carbide Corp 
*Air Conversion Research Corp 
*Allegheny Ludlum Steel Cory 
*Allied Products Corp 
Richard Brothers Punch Division 
American Brass Co., The 
American Broach & Machine Co 
Division of Sundstrand Machine Tool Co 
*4American Chain & Cable Co 
Wilson Mechanical Instrument Divisior 
*4American Drill Bushing Co 
American Monorail Co 
American Tool Works Co., The 
*Ames, B. C., Co 
Ames Precision Machine Works 
*Ampco Metal, Inc 
Armour & Co 
Armstrong-Blum Mfg. Co 
*Armstrong Bros. Mfg. Co 
Atrax Co., The 
Automatic Steel Products, Inc 
Cleveland Tapping Machine Co., A Subsidiary 


Baird Machine Co., The 
Balas Collet Mfg. Co 
Barber-Colman Co 
Bath, John, Co., Inc 
Baumbach, E. A., Mfg. Co 
*Bay State Abrasive Products Co 
Bay State Tap & Die Corp 
Behr-Manning Corp 
Bellows Co The 
Besly-Welles Corp 
Bethlehem Steel Corp 
*Blake, Edward, Co 
Boston Gear Works 
*éBristol Co., The 
*Brown & Sharpe Mfg. Co 
*Brush Electronics Co 
Buhr Machine Co 
Butterfield Division 
Union Twist Drill Co 


Card, S. W., Division 
Union Twist Drill Co 

Cincinnati Shaper Co 

*Circular Tool Co 

Clearing Machine Corp 

Cleveland Cap Screw Co 

Cleveland Tapping Machine Co., The 
Subsidiary of Automatic Steel Products Co 

Colonial Bushings, Inc 

Columbia Tool Steel Co 

Comtor Co., The 

Concentric Tool Corp 

Consolidated Machine Tool Corp 
Modern Tool Works Division 

Continental Tool Works Division 
Ex-Cello Corp Insi 

*Cosa Corp 

Crane Packing Co 

Cross Co., The 

*Crucible Stee] Company of America 
Tool Steel Division 
Hollow Tool Stee! Division 


*Danly Machine Specialties, Inc 
*sDavis Boring Tool Division 
Giddings & Lewis Machine Tool Co 

Deltronic Corp 

*Denison Engineering Co 

*Detroit Power Screwdriver Co 
*Detroit Stamping Co 

DeVlieg Microbore Co 

Dickerman, H. E., Co 

*DoAll Co., The 


284 


de 


Drill Unit Division, 
Rockwell Mfg. Co 
Dykem Co., The 





278 
270 
198-245 
143 b 
281 
244 *Eastman Kodak Co 2 
= *sEclipse Counterbore Co 148 
-. 296 Elgin Tool Works, Inc ” 
252-253 Ellendy Engineering & Sales, Inc 6; 
. *Engis Equipment Corp. . 
176 *Erickson Tool Co 
*Errington Mechanical Laboratory Ine 
198 *Ettco Tool Co., Inc 
13 *Ex-Cell-O Corp 
— Continental Tool Works Division Inside Bax 
135 
268 
203 F 
274 
144 Farquhar, A. B., Division 
113 The Oliver Corp 
277 *Federal Products Corp 14- 
Fellows Gear Shaper Co 29 
146 *Firth-Sterling, Inc 7 
Foote-Burt Co 2 
Fosdick Machine Tool Co., The 08-2 
Foster Engineering Corp 2 
Fray Machine Tool Co 1 
188 
286 G 
262 
225 *Gammons-Hoaglund Co 
2 234 éGatco Rotary Bushing Co 
178-179 Genesee Mfg. Co 4 
536 = *sGiddings & Lewis Machine Tool Co 
eat Davis Boring Tool Division 19 
162 Gisholt Machine Co “— 9-247 
250 Gorham Tool Co 
177 Gorton, George, Machine ‘Co ou 
aoe Grobet File Company of America, Inc 268 
166 
205-206 
279 M4 
273 
*Hammond Machinery Builders, Inc 2 
207 *Hannifin Corp. 168 


Hardinge Brothers, Inc 
Hartford Special Machinery Co 
Heald Machine Co. .. 

*Horton Chuck 

Hutchinson, William T.., Co 
*Hydraulic Power Division, 


Inside Front Cove 


3 
268 


231 Hydraulic Press Mfg. Co 229 
28-29 
145 
34 
204 ! 
146 *Ideal Industries, Inc 182 
245 Ingersoll Milling Machine Co 6 
157 
270 
278 J 
175 *Jacobs Mfg. Co 212-21 
ests Cane Jahn, B., Mfg. Co 114 
= : 183 Jessop Steel Co 71 
2R3 *Johnson Gage Co i 
142 *Jones & Lamson Machine Co F) 
239 
201 « 
*Kaufman Mfg. Co 216 
* *Kearney & Trecker cup 6-2 
Keller Tool Co. ... ; 18 
; *Kennametal, Inc 134 
21, 226 Kling Brothers Engineering Works 121 
193 Kolisman Instrument Co 282 
282 
260 
156 L 
131 
190 *Landis Machine Co 8 
119 Lapointe Machine Tool ‘Co 1 
280 *Lassy Tool Co 27 


The Tool Engin-er 











er 








eel C 


¥ Jb 
& Ide Inc 139 
4 268 
er Ce 200 
ndries, Inc 112 
is, & Son 182 
justries 282 
irk Industries, Inc 161 
Engineering Co 258 
Inc 199 
achine Division 
tain Machine Co., The 215 
M 
river Corp 153 
Engineering Co O16 
an Rubber Division, 
stos-Manhattan, Inc 240 
Export & Import, Ltd 194 
ite Metal Corp 4 164-165 
Engineering Laboratories, Inc 131 
arbides Corp 94? 
W. F., Co 245 
atic Hone Corp 266 
Fluid Power Co........ 173 
air Corp evennen . 122 
Machine Tool Co., The 17-18-19-20 
Tool Works Division, 
solidated Machine Tool Corp 175 
Special Tool Co., Inc ame 124 
s Machine Tool Co., The 255 
[wist Drill & Machine Co 22-23 
Machine Works ..... 149 
& Merryweather Machinery Co 167-181 


al Broach & Machine Co 202 
ynal File Co., 
rome-King Division 


278 
tional Tool Co : daa 222 
4National Twist Drill & Tool Co 6-7 
ew Britain Machine Co., The 215 
on, A. H., Machine Co. . 120 
rton Co., 
Abrasive Grinding Wheel Division 32 
Machine Division 232-233 


.°] 


Oakite Products, Inc 140 
*Ohio Crankshaft Co., The 211 
hio Knife Co., The °17 
Oliver Corp., The, 

4. B. Farquhar Division 151 
*Ortman-Miller Machine Co ; 189 

ttemiller, Wm. H., Co 254 

P 

Palley Supply Co 254 
Parker-Kalon Corp 1 rP 192 
Parker-Majestic, Inc 243 
Parker Stamp Works, Inc 133 
Pioneer Eng. & Mfg. Co 27 
Pope Machinery Co 11 
Potter & Johnston, 

Pratt & Whitney Division, 

Niles-Bement-Pond Co 163 
Pratt & Whitney, 

Division Niles-Bement Pond Co 158-159 
"Precision Tool & Mfg. Co 257 
“ 

*R and L Tools, Inc 184 
*Raybestos-Manhattan, Inc 
Manhattan Rubber Division 240 
Reed Rolled Thread Die Co. .. 134 
*Rezolin, Inc. . 157 
Richard Brothers Punch Division, 
Allied Products Corp 256 
chards, J. A., Co. ... : 226 
ckwell Mfg. Co., 
Drill Unit Division 265 
itor Tool Co. TA 154 
issell, Holbrook & Henderson, Inc 169 
thman Machinery Co 220 


THE TOOL ENGINEER REGIONAL ADVERTISING OFFICES 


EASTERN OHIO 


Austin GC. Cragg Richard E. Cleary 
400 Madison Ave. Commercial Bank Building 
Phone: Plaza 9-4018 Phone: Berea 4-7719 
New York 17, N. Y Berea, Ohio 


ptember 1954 


CENTRAL 


Clarence T. Etter 
10700 Puritan Avenue 
Phone: University 4-7300 
Detroit 38, Michigan 


"Sandvik Steel, Inc 
Coromant Division 
*Scherr, George, Co., Inc 
*Schrader's, A., Son 
Division of Scoville Mfg. Co.. In 
Service Machine Co 
*“Severance Tool Industries, In« 
*“Sheldon Machine Co 
Sidney Machine Tool Co 
*Simonds Abrasive Co 
*Simonds Saw & Steel Co 
*Simplex Machine Tool Corp 
Snow Mfg. Co 
Snyder Tool & Engineering Co 
*South Bend Lathe Works 
*S-P Mfg. Corp. ... 
*“Standard Gage Co., The 
*Standard Parts Co 
*Standard Pressed Steel Co 
Standard Tool Co 
*Staples Tool Co 
*Starrett, L. S., Co 
Sturdy Broaching Service 
Sturtevant, P. A., Co 
Sun Oil Co 
Sundstrand Machine Tool Co 
Sundstrand Machine Tool Co 
American Broach & Machine Co., Division 
*Super Tool Co 
*Superior Steel Products Cory 
*Swanson Tool & Machine Products 
*Syntron Co 


*Taft-Peirce Mfg. Co 
Threadwell Tap & Die Corp 


Union Twist Drill Co 
Butterfield Division 
S. W. Card Division 
U. S. Drill Head Co 
Universal Engineering Co 


*Vanadium-Alloys Steel Co 
*Vascoloy-Ramet Mfg. Corp 
Verson AllSteel Press Co 
*Viier Engineering, Inc 
Vulcan Tool Co 


*4Waldes Kohinoor, Inc 
Walker, O. S., Co 
Ward Machinery Co 
Waukesha Tool Co 
*Wesson Co. & Wesson Metal Corp 
Wickes Brothers 
Wiedemann Machine Co 
*4Wilson Mechanical Instrument Division 
American Chain & Cable Co 
*Wilton Tool Co 
4Winter Brothers : 
Division of National Twist Drill & Tool Co 
Woodson Tool Co 
*Woodworth, N. A., Co 


Yoder Co., The 


*Zagar Tool, Inc 
Ziegler, W. M., Tool Co 


WESTERN 
Stanley F. Girard 
540 N. Michigan Ave 
Phone: Michigan 2-4465 
Chicago 11, Illinois 


182 


> 


196-197 


176 
160 
259 
234 
127 


172, 186-187 
33 


210 
264 


Back Cover 


261 


2°26 


"248-249 


198 
129 
6-7 
220 


214 


191 


149 
245 


PACIFIC COAST 


Robert E. Ahrensdort 
1140 Wilshire Bivd 
Phone: MAdison 9-268! 
Los Angeles 17, Calif 


285 














286 
























aes 











PUSHERS 


You'll see an immediate improvement both in quality 
and in continuous money-saving operation resulting 
from the proper use of Balas Feed Fingers and Master 
Pushers. Selected tool steel, accurately machined, 
carefully heat-treated and thoroughly inspected 
guarantees proper tension and smooth feeding. 





Balas Pushers have made remarkable records on long 
runs...turning out millions of pieces without breaking 
down on the job. They help you make more profit 
on your production line and reduce stock waste at 
the same time. Difficult feeding jobs and scratchless 
operations are readily handled with the correct Balas 
Feed Finger or Master Pusher. Order from our large 
stock of standard types and sizes. You'll make more 
-»- you'll save more with Balas! 


THE BALAS LINE INCLUDES 





® Master Collets and Pads 
© Pushers and Feed Fingers 
© Master Pushers and Pads 
© Ejector Collets 


» Collet Sleeves and Chuck Nuts 
for B.&S. Machines 


yee et ape BALAS COLLET MANUFACTURING 
CLEVELAND 14, OHIO 


rs 


REPRESENTATIVES IN 

Brockport, N.Y.; Atlanta, Ga.; Moline, Ill.; Houston, Tex.; Minneapolis, Minn.; Indianapolis, Ind.; 
Omaha, Neb.; Shreveport, La.; Detroit, Mich.; Philadelphia, Pa.; Oakland, Calif.; Newark, N.J.; 
Cleveland, Ohio; Kansas City, Mo.; Glendale, Calif.; Madison, Conn.; Chicago, Ill.; Flint, Mich.; 
St. Lovis, Mo.; Westbury, N.Y.; Portland, Ore.; Denver, Col.; Brantford and Montreal, Cancda. 
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ONTINENTAL COUNTERBORES 


Continenta! Counterbores 
may be purchased in- 
dividually or in sets. 
Selection of three sets 
evailable. Write for new 
Counterbore Catalog. 





THESE FEATURES WILL SAVE YOU 
TIME AND SAVE YOUR TOOLS: 


Hand Detachable 


or releases cutter. 


one quarter turn by hand, a twist of the wrist engages 


Balanced Drive 
double aligning bearings for rigidity 


double lugs on cutter engage double abutments in holder 
Extra Torsional Rigidity drive lugs ore close to seating shoulder of cutter 
Practically Indestructible 
action. 


Right or Left Hand 


hond cutters 


driving forces apply compression, not shearing 
one quarter turn locks or releases either right- or left 


Outside of Holder Free from Obstructions— obtainable for piloting in 
bushing, fluted to remove chips or threaded for stop nuts or collars. 


The Continental Drive is available in standard counter- 
bores, spot facers, countersinks, and also on special tools 
such as multiple-diameter cutters, step counterbores, radius 
and chamfering applications. It is equally applicable for 
inverted operations. Order through your Ex-Cell-O repre- 
sentative or direct from Continental Tool Works in Detroit. 


Other Continental Products: Standard and Special 
Cutting Tools, Broaches and Broach Fixtures. 























CONTINENTAL 


TOOL 


WORKS 


Division of Ex-Cell-O Corporation, Detroit 32, Michigan 











Here's Automation that’s been prove 


by over (3 years CAPCUCUCE. . . 
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THE VERSON TRANSMAT PRESS 
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wee key unit in a @ This Verson Transmat Press has been 


combined with a Verson Dial Feed Press 
reaee ", erson wens pheleo) mit) +) to form a packaged automatic tool-up 
that produces 2000 electric motor hous- 


for producing yTelele) ings per hour . . . another example of 


practical automation developed by 


ruitei ie) g housings per hour Verson to slash manufacturing costs 


where production requirements are high. 











VERSON ALLSTEEL PRESS ee 


Chicago and Dallas 
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